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Mass.  Secretary  of  trie  Commonweattrt 

REPORT  OF  THE  METROPOLITAN  DISTRICT 
WATER  SUPPLY  COMMISSION 

Jo  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts  in  General  Court  Assembled. 
The  Metropolitan  District  Water  Supply  Commission  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  for  the  year 
ending  November  30,  1939,  its 

FOURTEENTH  ANNUAL  REPORT 
I.     Organization  and  Administration 

Eugene  C.  Hultman  continued  as  Chairman  of  the  Commission  and  Thomas 
D.  Lavelle  and  Edward  J.  Kelley  as  Associate  Commissioners.  R.  Nelson  Molt 
continued  as  Secretary. 

During  the  past  year  the  Commission's  project  for  extending  the  sources  of 
supply  of  the  Metropolitan  Water  District  westward  from  WTachusett  Reservoir 
to  the  Ware  and  Swift  rivers  and  Quabbin  Reservoir  authorized  by  Chapter  375 
of  the  Acts  of  1926,  and  Chapter  321  of  the  Acts  of  1927  has  been  continued 
and  the  new  pressure  aqueduct  project  authorized  by  Chapter  460  as  amended 
by  Chapter  501  of  the  Acts  of  1938,  for  by-passing  many  actual  and  potential 
sources  of  pollution  and  delivering  the  District's  supply  under  sufficient  pressure 
to  eliminate  much  of  the  present  pumping,  has  been  prosecuted  vigorously. 

The  contractor  completing  the  Main  Dam  of  Quabbin  Reservoir,  now  known 
as  Winsor  Dam,  sealed  off  the  Diversion  Tunnel  in  August  allowing  water  to 
be  stored  in  the  Reservoir.  The  Commission,  on  October  5,  1939,  formally 
made  a  taking  of  the  waters  of  the  Swift  River  in  accordance  with  the  pro- 
visions of  Chapter  321  of  the  Acts  of  1927. 

There  is  still  work  to  do  on  the  spillway  and  control  works  at  the  main 
Winsor  Dam  of  Quabbin  Reservoir  on  reclearing  as  the  reservoir  fills,  refor- 
estation and  fire  stops,  fencing,  access  roads  and  miscellaneous  real  estate  sur- 
veys. The  water  in  Quabbin  Reservoir  is  already  thirty-six  feet  deep  above 
the  original  river  bed  at  the  dam  and  about  4  billion  gallons  have  already  been 
stored  in  this  new  reservoir  so  that  even  if  the  present  severe  drought  should 
continue  throughout  the  coming  winter  and  spring,  it  need  not  cause  any 
apprehension.  Furthermore,  the  Quabbin  Aqueduct  tunnel  has  now  been  put  in 
readiness  for  diversion  westerly  from  the  Ware  River  into  Quabbin  Reservoir 
and  flood  flows  from  the  Ware  watershed  will  hereafter  be  diverted  to  storage 
in  this  new  basin. 

Quabbin  Reservoir  will  have  a  storage  capacity  of  415  billion  gallons,  and 
will  flood  about  39  square  miles.  Its  construction  necessitated  relocating  the 
boundaries  of  6  towns  and  3  counties,  eliminating  the  towns  of  Dana,  Enfield, 
Greenwich  and  Prescott,  constructing  about  36  miles  of  state  highway  to  replace 
existing  highways  in  the  affected  area,  abandoning  the  Athol  Branch  (16  miles) 
of  the  Boston  and  Albany  Railroad,  constructing  Sy2  miles  of  relocated  high 
tension  electric  transmission  line,  and  acquiring  for  sanitary  protection  and 
construction  purposes  an  area  nearly  3  times  that  of  the  City  of  Boston.  An 
important  feature  of  the  work  is  the  removal  of  about  7500  bodies  from  ceme- 
teries in  the  affected  area  to  the  new  Quabbin  Park  Cemetery  which  the  Com- 
mission has  constructed  in  the  Town  of  Ware. 

The  District  is  fortunate  in  finding  a  reservoir  location  so  ideally  suited  to 
the  requirements  of  water  storage.  It  is  located  only  about  65  miles^  from  the 
State  House  in  a  very  sparsely  populated  section  of  the  State  and  it  extends 
about  18  miles  north  from  Winsor  Dam  and  Quabbin  Dike  which  dam  the  outlets 
and  create  the  storage.  The  larger  of  the  two,  Winsor  Dam,  is  2640  feet  long, 
170  feet  high  above  the  bed  of  the  Swift  River,  and  295  feet  high  including 
its  core  wall  above  the  surface  of  sound  ledge,  and  contains  about  4  million 
cubic  yards  above  the  original  surface.  With  the  completion  of  the  hydraulic 
work   on    Winsor    Dam    last   year   the    Commission    lias    successfully   built   by 
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hydraulic-fill  methods  two  structures  which  rank  high  in  the  list  of  important 
earth  dams.  This  method  of  construction  obtained,  with  the  materials  available, 
dams  of  excellent  quality  at  substantial  savings  over  other  methods.  Dams  of 
hydraulic-fill  construction  are  noted  for  their  stability  after  construction.  The 
hazards  of  building  a  hydraulic  fill  are  greater  during  construction  than  is  the 
case  of  other  types.  The  construction  of  two  hydraulic  fills  of  this  magnitude 
without  a  slide  or  other  construction  difficulty  is  an  engineering  feat  in  which 
the  Commission  takes  just  pride.  The  reservoir  will  be  nearly  as  large  as  Lake 
Winnepesaukee  in  New  Hampshire  and  will  contain  over  100  islands.  Some 
of  these  rise  so  steeply  from  the  Greenwich  Plains  that  they  have  been  called 
mountains.  They  will  give  to  the  flooded  basin  a  unique  beauty  which  cannot 
be  rivaled  in  New  England  for  magnitude  and  scenic  effect,  and  which  will 
attract  many  visitors.  On  this  account  the  Commission  is  completing  a  high- 
way between  Winsor  Dam  and  Quabbin  Dike  which  will  take  sightseers  to  a 
large  parking  area  on  the  top  of  Mount  Quabbin  from  which  a  splendid  view 
can  be  obtained  in  all  directions,  and  particularly  over  the  175  miles  of  winding 
reservoir  shore  line  to  the  north. 

Travel  has  been  discontinued  on  all  roads  leading  into  Quabbin  Reservoir 
area,  and  hunting  and  fishing  are  prohibited  within  this  reservation.  Passes 
were  issued  only  to  former  residents,  employees  of  the  Commission,  or  its 
contractors,  men  seeking  employment  on  the  clearing  project,  and  others  having 
necessary  business  in  the  area.  Permanent  custody  of  the  records  of  the  former 
towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  and  also  authority  to  issue 
certified  copies  of  birth,  death  and  marriage  records  of  these  former  towns, 
were  given  to  the  Commission  by  the  Legislature  on  May  5.  The  following 
amounts  were  expended  during  the  year  for  welfare  and  old  age  assistance 
following  in  each  case  a  thorough  investigation  of  the  claimant : 

Town  Welfare  Old  Age  Assistance 

Dana $1,461.93                  $1,527.89 

Enfield 2,629.43                        795.95 

Prescott —                               30.00 

Greenwich 570.49                       153.34 

The  Commission's  Quabbin  Aqueduct  through  which  the  water  will  flow  by 
gravity  from  Quabbin  Reservoir  to  Wachusett  Reservoir  is  a  tunnel  24.6  miles 
long  through  solid  rock,  twice  as  long  as  the  Simplon  Tunnel  under  the  Alps, 
but  gives  little  surface  indication  of  its  existence  except  for  the  intake  and  out- 
let works  and  at  the  tops  of  the  deep  shafts,  on  several  of  which  the  Commission 
has  erected  buildings  for  housing  hoisting  equipment.  The  largest  of  these  is 
the  Ware  River  Intake  Building  in  the  Town  of  Barre.  The  Quabbin  Aqueduct 
tunnel  passes  directly  beneath  the  Ware  River  at  this  point  and  since  the  com- 
pletion of  the  Intake  Works  in  March,  1931,  flood  flows  from  the  Ware  have 
been  dropped  into  the  tunnel  and  diverted  easterly  to  Wachusett  Reservoir  to 
an  extent  limited  by  the  present  storage  capacity  in  that  reservoir.  They  will 
now  also  be  diverted  westerly  into  the  much  larger  Quabbin  Reservoir.  The 
underground  drop  from  the  Ware  Intake  to  the  tunnel  is  about  twice  as  high 
as  Niagara  Falls. 

At  the  time  the  recent  legislation  authorizing  the  Commission  to  accept 
Federal  PWA  grants  was  passed,  it  had  spent  a  net  total  of  about  $41,300,000 
of  the  total  $65,000,000  originally  appropriated  for  the  Ware- Swift  development 
and  only  about  $11,600,000  needed  to  be  spent  to  complete  this  development. 
The  balance  of  about  $12,000,000  represented  a  saving  by  this  Commission  on 
the  originally  estimated  cost.  This  enabled  the  Legislature  of  1938,  without 
the  necessity  for  appropriating  any  additional  funds  whatever,  to  authorize  the 
construction  of  much  needed  improvements  in  the  District's  aqueduct  and  dis- 
tribution system,  on  which  the  Legislature  had  requested  a  joint  report  by  this 
Commission  and  the  Department  of  Public  Health,  which  was  published  as 
House  Document  No.  262  of  the  year  1938.  The  Legislature  authorized,  as  a 
Federal  Aid  Project,  not  only  the  construction  of  the  new  pressure  aqueduct 
but  also  the  completion  of  certain  portions  of  the  Ware-Swift  project  which 
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remained  to  be  completed  at  that  time  and  which  could  readily  be  adapted  to 
inclusion  in  the  entire  PWA  project,  namely  the  items  of  clearing  the  site  of 
Quabbin  Reservoir,  constructing  dams  for  regulating  shallow  flowage  in  the 
upper  reaches  of  the  reservoir,  constructing  the  road  between  Winsor  Dam 
and  Quabbin  Dike,  and  completing  the  East  Branch  Baffle  near  the  reservoir 
intake  to  Quabbin  Aqueduct.  However,  although  the  Legislature  reappropriated 
the  sum  represented  by  the  Commission's  savings,  it  at  the  same  time  placed 
a  restriction  on  total  expenditures  prior  to  November  30,  1941,  to  a  little  more 
than  $17,000,000  so  that  after  making  provisions  to  complete  Winsor  Dam  and 
other  existing  construction,  to  settle  real  estate  and  diversion  damage  com- 
mitments, and  to  allow  for  all  other  claims  not  suitable  for  inclusion  in  the 
PWA  project,  a  balance  of  $8,791,000.00  was  available  as  the  State's  share 
of  the  PWA  projects  on  which  the  Commission  has  been  engaged  during  the 
past  year. 

The  major  item  of  this  new  PWA  construction  consists  of  about  18  miles 
of  pressure  aqueduct  from  the  Wachusett  Aqueduct  terminal  chamber  to  a  shaft 
at  the  Charles  River,  from  the  bottom  of  which  the  aqueduct  will  be  extended 
an  additional  5  miles  to  Chestnut  Hill  as  soon  as  consistent  with  the  legislative 
restriction  on  the  rate  of  expenditure. 

This  pressure  aqueduct  project  is  remarkable  for  the  size  of  the  pipe  used 
as  well  as  the  speed  of  its  construction.  With  the  exception  of  a  line  of  similar 
pipe  12  feet  8  inches  in  diameter  constructed  to  distribute  water  to  the  Metro- 
politan District  of  Southern  California  as  a  part  of  the  unprecedented  Colorado 
River  project,  it  contains  the  largest  pipe  of  the  sort  ever  made.  It  consists 
of  precast  units  of  steel-cylinder  reinforced  concrete  pipe  12  feet  6  inches  in 
diameter  extending  from  the  Wachusett  Aqueduct  terminal  chamber  to  connect 
with  a  14-foot  tunnel  underneath  Sudbury  Reservoir.  East  of  this  tunnel  the 
aqueduct  continues  11  feet  6  inches  in  diameter  of  similar  steel-cylinder  rein- 
forced concrete  pipe.  Although  the  new  high  pressure  will  not  be  effective  at 
Chestnut  Hill  until  the  aqueduct  can  later  be  extended  to  that  point,  the  present 
PWA  construction  will  end  with  a  connection  at  the  Charles  River  to  the 
existing  60-inch  steel  Weston  Aqueduct  supply  mains  of  the  District  which 
will  be  put  under  about  32  pounds  per  square  inch  additional  pressure.  This 
will  increase  their  capacity  to  such  extent  that  it  will  no  longer  be  necessary 
to  regularly  use  the  old  grade-line  Sudbury  Aqueduct  of  the  District  which 
has  been  in  service  for  nearly  70  years  and  the  leakage  into  which  is  one  of 
the  principal  sources  of  pollution  at  the  present  time.  The  new  pressure  aqueduct 
is  part  of  a  plan  of  distribution  which  can  be  extended  in  the  future  to  include 
a  pressure-tunnel  loop  under  the  entire  District  capable  of  delivering  water  to 
all  municipalities  under  heads  equivalent  to  those  which  now  require  pumping  at 
Chestnut  Hill  and  Spot  Pond.  Such  a  tunnel  will  be  located  deep  in  the  bed 
rock  with  only  occasional  shaft  heads  at  the  surface,  and  will  eliminate  the 
necessity  for  large  hazardous  surface  mains  of  ever  increasing  size. 

The  progress  made  during  the  year  in  constructing  the  pressure  aqueduct  has 
been  most  satisfactory.  The  manufacture  of  fifteen  miles  of  such  large  pipe  in 
one  season  is  a  notable  feature  of  the  pressure  aqueduct  construction.  Although 
the  manufacturer  was  not  awarded  the  contract  until  after  the  first  of  the  year, 
he  erected  his  plant,  ordered  his  materials  and  manufactured  and  delivered  the 
entire  fifteen  miles  of  exceedingly  heavy  pipe  before  the  end  of  the  year.  This 
greatly  aided  the  laying  of  long  lengths  of  the  aqueduct  and  avoided  a  rush  in 
deliveries  and  laying  which  would  have  occurred  if  the  manufacture  of  some 
of  the  pipe  had  been  delayed  until  next  season.  The  magnitude  of  this  project 
might  be  better  appreciated  when  it  is  considered  that  183,000  barrels  of  cement, 
23,000  tons  of  steel  and  257  tons  of  lead  went  into  the  manufacture  of  the  pipe 
and  the  lead  gaskets.  The  delivery  of  the  pipe  units  alone  required  the  con- 
struction of  5  16-wheel  trailer  units  which  travelled  the  highways  and  specially 
built  access  roads  continuously  during  the  daylight  hours  making  the  necessary 
deliveries.  Each  of  the  several  contractors  for  laying  the  pipe  furnished  unique 
and  expensive   equipment   for   handling   this   very   heavy   pipe,   two   contractors 
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using  specially-designed  large  gantry  cranes  which  straddled  the  laying  ditch, 
one  using  an  improvised  heavy  locomotive  crane  which  ran  on  rails  in  the 
bottom  of  the  ditch,  and  another  using  two  extra  heavy  speed  cranes  of  the 
largest  capacity  built,  working  simultaneously  as  a  unit.  Each  contractor  demon- 
strated with  his  special  equipment  his  ability  to  handle  and  lay  these  large 
heavy  unwieldy  units  in  a  satisfactory  manner  and  fast  enough  to  keep  ahead  of 
the  rigid  progress  schedule  required  to  build  this  aqueduct  in  the  short  time 
allowed.  The  large  units  were  laid  around  curves,  uphill  and  downhill,  across 
the  countryside  through  open  fields  and  woodlands  and  across  roads,  brooks 
and  even  the  Sudbury  River  at  an  amazing  pace  so  that  by  the  end  of  the 
year  the  laying  of  pipe  in  place  was  practically  completed  on  two  of  five  con- 
tracts and  completed  except  for  a  few  hundred  feet  on  two  others.  The  exca- 
vation of  the  bore  for  the  14-foot  tunnel  extending  3  miles  in  solid  rock  under 
Sudbury  Reservoir  was  practically  completed  (the  actual  final  holing  through 
being  on  December  19,  1939)  and  although  work  of  this  character  can  hardly 
be  expected  to  be  free  from  fatal  accidents,  the  contractor  completed  the  exca- 
vation in  good  time  with  no  serious  accidents  of  any  sort,  a  really  remarkable 
record. 

The  Commission  commenced  during  the  year  the  furnishing  of  materials  for 
and  the  supervision  of  construction  of  a  sewerage  system  for  the  Town  of 
Holden.  The  Commission's  sponsorship  of  this  WPA  project  was  described 
in  last  year's  report. 

On  April  27  and  29  the  Committee  on  Metropolitan  Affairs  inspected  all 
the  major  features  of  the  work  and  gave  informal  hearings  in  Athol  and  Ware 
on  the  possible  adaptation  of  Quabbin  Reservoir  to  the  prevention  of  flood 
damage.  On  July  14  the  Committee  gave  a  hearing  in  Athol,  Mass.,  on  the 
question  of  the  diversion  of  flood  flows  from  the  Millers  River  into  the  northerly 
end  of  Quabbin  Reservoir  at  which  it  was  brought  out  that  Quabbin  Reservoir, 
on  account  of  its  unique  topographical  situation,  may  at  any  time  be  used  to 
materially  assist  a  flood  prevention  program. 

As  in  the  previous  year,  the  administrative  functions  of  the  Commission  were 
greatly  increased  by  the  new  pressure  aqueduct  construction.  Its  clerical  force 
was  augumented  to  keep  pace  with  the  additional  work  imposed  by  the  require- 
ments of  the  PWA  and  WPA  projects.  Three  special  agents  under  the 
direction  of  the  Commission  continued  to  cafe  for  the  property  acquired  by 
the  Commission  in  the  Swift  and  Ware  river  areas  and  along  the  pressure 
aqueduct.  Real  estate  purchasing  agents  and  conveyancers  and  other  experts 
were  employed  as  needed.  The  engineering  and  clerical  force  of  the  engineering 
department  averaged  330  employees  during  the  year.  The  maximum  number 
employed  at  any  one  time  by  contractors  on  the  various  construction  projects 
during  the  year  was  3212  persons.  The  force  of  local  labor  averaging  200 
persons  was  employed  during  the  year  in  forestry  and  reforestation  work,  the 
removal  of  bodies,  and  miscellaneous  work  of  reclearing  and  burning  the 
reservoir  area  in  advance  of  the  rise  of  water  level. 

The  Commission  regrets  to  report  the  death  on  January  30  of  Frank  E. 
Winsor  who  had  been  its  Chief  Engineer  since  the  organization  of  the  engi- 
neering division  October  1,  1926.  He  had  just  returned  from  a  short  vacation 
in  an  attempt  to  recuperate  his  health  and  was  stricken  with  a  heart  attack 
while  testifying  in  the  Commission's  defense  of  a  suit  for  damages. 

He  was  born  in  Johnston,  Rhode  Island,  November  16,  1870.  In  1891  he 
received  the  degree  of  Ph.B.  from  Brown  University  and  later  the  degree  of 
C.E.  in  1892,  A.M.  in  1896,  and  in  1929  the  honorary  degree  of  Sc.D.  from 
the  same  institution.  He  began  his  engineering  career  with  the  Metropolitan 
Sewerage  Commission  of  Massachusetts  in  1891.  Later,  following  a  brief  em- 
ployment on  the  construction  of  a  sewerage  system  for  Natick,  he  joined  the 
staff  of  the  Metropolitan  Water  Board  in  1895  and  worked  for  about  5  years 
as  an  assistant  in  the  Wachusett  Dam  and  Reservoir  and  the  Wachusett  Aque- 
duct departments.  Then  he  was  promoted  to  Assistant  Engineer  in  charge 
of  the  Weston  Aqueduct  Department  office  for  2Vz  years  and  Division  Engineer 
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in  charge  of  the  construction  of  about  2^  miles  of  the  masonry  section  of 
Wachusett  Aqueduct  and  also  of  the  Happy  Hollow  Steel  Pipe  Siphon.  Later 
he  served  the  cities  of  New  York  and  Providence  in  important  capacities, 
being  Department  Engineer  in  charge  of  the  Southern  Aqueduct  Department 
on  the  New  York  Board  of  Water  Supply's  Catskill  Aqueduct,  and  for  11 
years  prior  to  1926  as  Chief  Engineer  of  the  Providence  Water  Supply  Board. 

He  died  at  the  height  of  a  distinguished  career  and  his  loss  was  very  keenly 
felt.  Following  his  death,  the  Commission  incorporated  in  its  records  the  fol- 
lowing: "The  forty-seven  years  of  service  given  to  the  public  by  Mr.  Winsor, 
and  the  extensive  works  constructed  under  his  supervision  are  a  lasting  memorial 
to  his  vision  and  industry.  To  his  friends  and  associates  his  unlimited  kind- 
ness and  patience,  his  fidelity  to  all  tasks  entrusted  to  him,  and  above  all  his 
faithfulness  to  what  he  conceived  to  be  right,  constitute  his  true  imperishable 
memorial."  In  memory  of  its  former  Chief  Engineer,  the  Commission  has 
named  the  main  dam  of  Quabbin  Reservoir,  Winsor  Dam. 

The  Commission  regrets  also  to  report  the  loss  by  death  on  September  26 
of  one  of  its  principal  consulting  engineers,  Thaddeus  Merriman,  who  was 
formerly  Chief  Engineer  of  the  New  York  Board  of  Water  Supply,  and  at 
the  time  of  his  death  was  Consulting  Engineer  for  that  board,  for  the  Metro- 
politan District  of  Southern  California,  for  various  agencies  of  the  Federal 
Government,  and  many  others.  His  accomplishments  were  outstanding  and 
Tiis  loss  is  keenly  felt. 

II.     Engineering  Department 

Following  the  death  of  Mr.  Winsor  above  referred  to,  the  Commission  on 
March  9  appointed  to  the  position  of  Chief  Engineer  Karl  R.  Kennison  who 
had  been  connected  with  the  work  from  its  beginning,  first  as  Designing 
Engineer  and  later  as  Assistant  Chief  Engineer.  Stanley  M.  Dore  was  pro- 
moted to  Assistant  Chief  Engineer  and  Charles  L.  Coburn  to  Principal  Design- 
ing Engineer.  William  W.  Peabody  continued  as  Division  Engineer,  Quabbin 
Reservoir  and  Aqueduct  Division,  with  offices  at  Winsor  Dam  in  Belchertown 
and  at  the  Ware  River  Intake  Works  in  Barre;  Frederick  W.  Gow  continued 
as  Division  Engineer,  Southborough-Framingham  Division,  with  office  in  Marl- 
borough; and  Coleman  C.  McCully  as  Division  Engineer,  Wayland- Weston 
Division,  with  office  in  Natick.  Consultants  were  employed  from  time  to  time 
as  required  on  matters  of  design ;  and  when  neccessary,  at  the  request  of  the 
Attorney  General,  in  the  preparation  of  data  for  the  defense  of  petitions  for 
damages  against  the  Commonwealth ;  and  for  the  collection  and  interpretation 
of  data  on  mill  and  water  power  damages. 

III.     Offices 

The  office  of  the  Commission  and  of  the  Chief  Engineer  continued  on  the 
ninth  floor  of  the  Metropolitan  District  Commission  building  at  20  Somerset 
Street,  Boston.  Offices  at  various  places  on  the  work  were  occupied  from 
time  to  time  as  required,  and  the  office  of  the  Quabbin  Reservoir  Division 
and  the  laboratories  for  water  analysis  and  soil  testing  were  continued  in 
Belchertown,  the  equipment  of  the  latter  being  moved  during  the  year  to  a 
new  soil  testing  laboratory  at  Natick.  The  office  of  the  Wayland-Weston 
Division  was  continued  at  35  Main  Street,  Natick,  and  of  the  Southborough- 
Framingham  Division,  at  4  Walker  Street,  Marlborough. 

IV.     Real  Estate  and  Water  Rights 

The  Commission,  for  reservoir  purposes  and  sanitary  protection,  has  acquired 
a  total  to  date  of  approximately  80,169  acres  of  land  in  the  Swift  River 
watershed;  for  sanitary  protection  and  construction  purposes  in  the  Ware 
River  watershed,  a  total  of  about  15,146  acres;  and  for  construction  purposes 
along  the  line  of  the  pressure  aqueduct,  about  611   acres. 
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All  property  within  the  reservoir  area  was  vacated  incidental  to  the  clearing 
operations.  The  Commission  has  collected  a  total  of  $1,044,193.19  in  sales  and 
rentals  and  salvage  of  property  acquired  by  it  from  the  commencement  of  its 
operations  to  the  end  of  this  fiscal  year.  This  includes  salvage  from  hurricane 
timber,  sold  to  the  Federal  Government.  This  Commission  has  been  able  thus 
to  realize  from  its  fallen  timber  and  also  reduce  its  fire  hazards  to  a  measurable 
degree. 

V.  Swift  River  Supply 

The  Commission  continued  its  reforestation  program  and  fire  lanes  were 
kept  clear  above  the  flow  line  of  Quabbin  Reservoir,  affording  protection  to 
the  new  transplants  as  well  as  to  existing  areas  of  standing  timber.  A  force 
of  local  labor  averaging  22  men  was  employed  for  38  intermittent  weeks  during 
the  year  in  forestry  and  reforestation  work;  an  average  of  14  men  were  em- 
ployed for  all  but  3  weeks  throughout  the  year  in  the  removal  of  bodies  to 
Quabbin  Park  and  outside  cemeteries ;  and  an  average  of  53  men  were  employed 
for  the  last  weeks  of  the  year  in  the  miscellaneous  work  of  reclearing  and 
burning  the  reservoir  area  in  advance  of  the  rise  of  water  level. 

The  Benjamin  Foster  Company  continued  work  under  Contract  No.  52  for 
constructing  the  embankment  of  Winsor  Dam  in  the  towns  of  Belchertown 
and  Ware.  The  entire  embankment  of  about  4  million  cubic  yards  was  com- 
pleted. The  tunnel  which  has  carried  the  river  around  the  site  was  plugged 
and  the  construction  of  the  spillway  and  outlet  works  was  well  advanced. 

Coleman  Bros.  Corporation  completed  the  work  under  PWA  Contracts  Nos. 
61,  62  and  63  for  clearing  portions  of  Quabbin  Reservoir. 

The  C.  &  R.  Construction  Company  continued  to  practical  completion  the 
work  under  PWA  Contract  No.  66  for  constructing  regulating  dams  on  the 
Middle  and  East  Branches  of  the  reservoir  in  the  towns  of  New  Salem,  Hard- 
wick  and  Petersham,  and  under  PWA  Contract  No.  72  for  clearing  a  portion 
of  Quabbin  Reservoir. 

The  policy  of  publicly  advertising  for  bidders  on  all  contracts  was  continued 
and  PWA  Contract  No.  82  for  constructing  the  Administration  Road  between 
Winsor  Dam  and  Quabbin  Dike  in  the  Town  of  Ware  was  awarded  on  March 
9th  to  G.  Rotondi  &  Son,  Melrose,  the  lowest  bidder.  Work  is  in  progress 
under  this  contract. 

Warner  Bros.  &  Goodwin  Inc.  completed  the  work  under  Contract  No.  88 
for   furnishing  and  storing  topsoil  in  the  Town  of  Ware. 

PWA  Contract  No.  93  for  completing  the  East  Branch.  Baffle  in  the  towns 
of  Petersham  and  Hardwick  was  awarded  October  19  to  J.  J.  Callahan,  Boston, 
the  lowest  bidder.    Work  was  practically  completed  under  this  contract. 

VI.  Ware  River  Supply 

The  Rutland-Holden  sewer  was  operated  throughout  the  year  to  divert  from 
the  Ware  and  Wachusett  watersheds  the  sewage  of  the  U.  S.  Veteran's  Hospital 
and  the  State  Sanatorium  in  Rutland. 

Water  was  diverted  from  the  Ware  River  from  time  to  time  May  10  to  31 
and  November  1  to  7,  inclusive,  and  the  temporary  chlorinating  plant  in  the 
upper  watershed  of  the  Ware  River  was  operated  from  time  to  time  as  required. 

Real  estate  and  topographical  surveys  were  carried  on  during  the  year  and 
preparation  of  record  and  taking  plans  of  property  acquired  was  continued. 

A  force  of  local  labor  averaging  30  persons  was  employed  for  39  intermittent 
weeks  during  the  year  in  cleaning  up  hurricane  debris  and  in  addition  the 
Commission  made  miscellaneous  sales  of  hurricane-felled,  lumber. 

VII.  Pressure  Aqueduct 

PWA  Contract  No.  74  for  constructing  the  Southborough  Tunnel,  Section  2 
of   the   Pressure   Aqueduct   in   the    Town   of   Southborough,   was   awarded   on 
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December  17,  1938,  to  the  West  Construction  Company,  Boston,  the  lowest 
bidder.    Work  is  in  progress  under  this  contract. 

PWA  Contracts  Nos.  75  and  77  for  laying  the  pipe  and  constructing  cut- 
and-cover  aqueduct  in  Sections  1  and  3  of  the  pressure  aqueduct  in  the  towns 
of  Marlborough,  Southborough  and  Framingham,  were  awarded  on  March  9 
and  April  18,  respectively,  to  B.  A.  Gardetto  Inc.,  Boston,  the  lowest  bidder. 
Work  is  in  progress  under  these  contracts. 

Sprague  and  Henwood  Inc.  completed  work  under  PWA  Contract  No.  76 
for  making  core  borings  along  the  pressure  aqueduct  line. 

PWA  Contracts  Nos.  78  and  79  for  laying  the  pipe  and  constructing  cut- 
and-cover  aqueduct  in  Sections  4  and  5  of  the  pressure  aqueduct  in  the  towns 
of  Framingham,  Wayland,  Natick  and  Weston,  were  awarded  on  March  18 
to  the  American  Concrete  and  Steel  Pipe  Company,  Los  Angeles,  California, 
the  lowest  bidder.    Work  is  in  progress  under  these  contracts. 

PWA  Contract  No.  80  for  constructing  Norumbega  Reservoir  in  the  Town 
of  Weston  was  awarded  on  June  1  to  Carlo  Bianchi  &  Company,  Inc.,  Fram- 
ingham, the  lowest  bidder.    Work  is  in  progress  under  this  contract. 

PWA  Contract  No.  81  for  laying  the  pipe  and  constructing  cut-and-cover 
aqueduct  in  Section  6  of  the  pressure  aqueduct  in  the  Town  of  Weston,  was 
awarded  on  April  18  to  M.  F.  Gaddis  Inc.,  Boston,  the  lowest  bidder.  Work 
is  in  progress  under  this  contract. 

A  large  number  of  PWA  equipment  contracts  for  furnishing  valves  and 
other  materials  and  equipment  required  for  the  pressure  aqueduct,  the  Weston 
Aqueduct,  and  the  Spot  Pond  By-Pass  were  awarded  in  each  case  to  the  lowest 
bidder.  Particularly  notable  among  these  was  Contract  No.  85  for  furnishing 
and  delivering  precast  steel-cylinder  reinforced  concrete  pressure  pipe  in  the 
towns  of  Southborough,  Framingham,  Wayland,  Natick  and  Weston,  which 
was  awarded  on  December  28,  1938  to  the  Lock  Joint  Pipe  Company,  Ampere, 
New  Jersey,  the  lowest  bidder. 

VIII.     Weston  Aqueduct  Siphons 

The  Leo  Butler  Company,  Katonah,  New  York,  continued  to  practical  com- 
pletion work  under  PWA  Contract  No.  73  for  constructing  inverted  pipe 
siphons  on  the  Weston  Aqueduct. 

PWA  Contract  No.  89  for  constructing  mortar  lining  in  the  steel  pipe 
siphons  of  the  WTeston  Aqueduct  in  the  towns  of  Framingham  and  Wayland, 
was  awarded  on  October  26  to  Marinucci  Bros.  &  Co.,  Boston,  the  lowest 
bidder.    Work  is  in  progress  under  this  contract. 

IX.     Spot  Pond  and  Northern  High  Service 

PWA  Contract  No.  83  for  constructing  the  Spot  Pond  By-Pass  in  the  Town 
of  Stoneham  and  the  City  of  Medford,  was  awarded  on  August  10  to  S. 
Rotondi  &  Sons  Co.,  Stoneham,  the  lowest  bidder.  Work  is  in  progress  under 
this  contract. 

'  X.     General 

The  engineering  force  continued  its  studies  for  the  development  of  hydro- 
electric power  at  various  points  on  the  work.  No  electric  power  can  be 
generated,  however,  until  the  filling  of  Quabbin  Reservoir  provides  the  neces- 
sary storage  of  water. 

Studies  were  made  of  the  Charles  River  Shaft,  at  the  east  end  of  the  cut- 
and-cover  pressure  aqueduct,  and  of  the  proposed  deep  rock  pressure  tunnel 
to  Chestnut  Hill. 

On  March  5,  1937,  a  petition  was  filed  in  the  Superior  Court  for  Suffolk 
County  against  the  Metropolitan  District  Water  Supply  Commission  by  the 
Franklin  A.  Snow  Company,  setting  forth  certain  additional  claims  amounting 
to    $191,767.62    in    connection    with    work    done    under    Contract    No.    51.     The 
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matter  was  fully  heard  by  an  auditor  and  before  the  court,  and  on  Sept.  25, 
1939,  after  an  appeal  to  the  Supreme  Judicial  Court  of  the  Commonwealth, 
judgment  was  entered  for  the  petitioner  in  the  amount  of  $8,712.98  plus  costs 
of  suit  in  the  amount  of  $366.10. 

The  defense  of  a  suit  brought  by  The  Arthur  A.  Johnson  Corporation  in 
connection  with  the  work  done  under  Contract  No.  50  was  continued  by  the 
Attorney  General. 

XI.  Cemeteries 

The  Commission  has  continued  the  assignment  of  lots  in  the  new  Quabbin 
Park  Cemetery  and  953  bodies  were  removed  from  the  Quabbin  Reservoir 
area  during  the  year,  of  which  911  were  reinterred  in  Quabbin  Park  Cemetery. 
To  date  a  total  of  6,180  bodies  have  been  removed  from  the  Quabbin  Reservoir 
area,  of  which  5,236  were  reinterred  in  Quabbin  Park  Cemetery.  There  have 
been  19  original  burials  during  the  year  in  Quabbin  Park  Cemetery,  making 
a  total  to  date  of  133  original  burials  in  this  cemetery.  The  removal  of  bodies 
from  the  Quabbin  Reservoir  area  which  is  being  flooded  has  been  completed. 
Landscaping  and  maintenance  studies  for  a  permanent  Service  Building  have 
been  continued  during  the  year. 

XII.  Financial 

The  Commission  appends  hereto  a  statement  of  its  expenditures  and  disburse- 
ments for  the  fiscal  year,  and  from  tr^e  date  of  its  appointment. 

XIII.     Other  Reports 

The  report  of  the  Chief  Engineer  is  herewith  presented. 
Respectfully  submitted, 

E.  C.  HULTMAN,  Chairman 

THOMAS  D.  LAVELLE,  Associate  Commissioner 
EDWARD  J.  KELLEY,  Associate  Commissioner 
20  Somerset  Street,  Boston,  Massachusetts. 
January  15,  1940. 


Fairchild  Aerial   Surveys, 


Quabbin  Reservoir. — Looking  north.  Snow  on  the  cleared  areas  shows  the 
general  reservoir  outline,  particularly  the  West  Branch,  11  miles  long.  The  Middle 
Branch  extends  9  miles  further  north  from  the  prominent  Mt.  Pomeroy  Island 
in    the    distance    at    right. 

Winsor  Dam. — In  center  foreground.  Outlet  channel  from  stream-control  tunnel 
in   foreground.     Spillway    channel    at    right. 


Administration    Buildings. — In   foreground   at   left. 

Administration  Road. — Winds  up  hill  from  Winsor  Dam  spillway  to  the  park- 
ing  area  at   top   of   Quabbin   Hill,   extreme   right. 

Enfield  Village  was  located  in  the  narrow  valley  which  connects  the  West  and 
Middle  branches  and  which  runs  between  Quabbin  Hill  and  the  more  distant 
Prescott    peninsula. 

Relocation  of  New  England  Power  Company's  66,000- Volt  Transmission 
Line. — Cleared  strip  across  the  foreground. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen  : — The  following  is  a  report  of  the  engineering  department  for 
the  year  ending  November  30,  1939. 

Organization 

In  addition  to  work  on  the  Ware  and  Swift  river  project,  the  work  of  con- 
structing the  new  pressure  aqueduct  with  Federal  aid,  as  a  PWA  project,  has 
been  vigorously  prosecuted  during  the  year  and  the  Federal  requirements  as 
to  completion  during  the  first  half  of  1940  have  necessitated  a  considerable 
increase  in  the  engineering  organization  amounting  to  94  per  cent  during  the 
year. 

The  work  was  continued  under  Frank  E.  Winsor,  Chief  Engineer,  until 
his  untimely  death  in  the  Boston  Office  on  January  30.  He  died  at  the  very 
height  of  a  distinguished  career  as  an  engineer  and  public  servant,  and  will 
be  remembered  among  his  associates  for  his  integrity,  his  cooperative  spirit 
and  his  sympathetic  interest,  as  well  as  for  his  important  professional  achieve- 
ments and  services.  Following  his  death,  the  Commission  named  the  main 
dam  of  Quabbin  Reservoir  "Winsor  Dam"  as  an  appropriate  recognition  of 
his  services. 

He  was  succeeded  as  Chief  Engineer  by  Karl  R.  Kennison  March  9.  At 
the  same  time  Stanley  M.  Dore  was  promoted  to  Assistant  Chief  Engineer  in 
charge  of  studies  in  connection  with  the  general  plan  and  design  of  the  work,  the 
preparation  of  specifications  and  the  prosecution  of  construction  contracts,  and 
Charles  L.  Coburn  was  promoted  to  Principal  Designing  Engineer  in  charge 
of  the  design  of  structures,  the  preparation  of  specifications  and  contract  and 
working  drawings,  and  he  continued  his  general  office  supervision.  Walton 
H.  Sears,  Mechanical  Engineer,  continued  in  charge  of  the  collection  of  data 
in  connection  with  mill  and  water  power  damages,  and  has  been  in  charge  of 
the  preparation  of  specifications  and  the  purchase  and  installation  of  equipment. 
On  June  1  Lawrence  M.  Gentleman  was  promoted  to  Associate  Civil  Engineer 
in  charge  of  the  detail  work  of  design  and  contract  and  working  drawings. 

Three  division  engineers  continued  in  charge  of  field  divisions  as  follows : 
William  W.  Peabody,  Quabbin  Reservoir  and  Aqueduct  Division ;  Frederick 
W.  Gow,  Southborough-Framingham  Division;  Coleman  C.  McCully,  Way- 
land-Weston  Division. 

Thaddeus  Merriman  continued  as  consulting  engineer  until  his  death  on 
September  26.  His  loss  was  keenly  felt.  James  F.  Sanborn,  consulting  engineer 
of  New  York,  was  employed  in  place  of  Mr.  Merriman.  Charles  T.  Main, 
consulting  engineer  of  Boston,  Warren  J.  Mead,  geologist  of  Massachusetts 
Institute  of  Technology,  and  other  experts  were  employed  from  time  to  time. 
i  The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  the  year  and  of  the  preceding  year  was  as  follows : 

Nov.  30,         Nov.   30, 

Headquarters  Office,  Designing  Division  ....... 

Coldbrook  Office,  Quabbin  Reservoir  and  Aqueduct  Division  .... 

Belchertown  Office    (formerly  in  Enfield)    Quabbin  Reservoir  and  Aqueduct 
Division  ............. 

Marlborough  Office,  Southborough-Framingham  Division  .... 

Natick  Office,  Wayland-Weston  Division  ....... 

Total  Engineering  Force     .........  222  431 

The  maximum  force  during  the  year  was  432,  during  the  week  ending 
November  25.  The  minimum  force  was  222,  during  the  week  ending  December 
3,  1938.    The  average  force  for  the  year  was  330. 


1938 

1939 

46 
14 

78 
17 

98 
19 

45 

97 
102 
137 
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Offices 

The  office  of  the  Chief  Engineer  and  of  the  Designing  Division  was  con- 
tinued in  the  Metropolitan  District  Commission  Building  at  20  Somerset  Street, 
Boston.  At  the  completion  of  the  Commission's  administration  buildings  at 
Belchertown,  west  of  Winsor  Dam,  the  Reservoir  Office  of  the  Quabbin 
Reservoir  and  Aqueduct  Division  was  moved  to  this  permanent  location  from 
the  property  formerly  known  as  the  Frances  W.  Chandler  house  on  Quabbin 
Road  in  Enfield.  The  property  formerly  known  as  the  Barlow  house  in  Enfield, 
which  housed  the  Commission's  water  analysis  and  soil  testing  laboratories, 
was  destroyed  by  fire  March  23.  The  equipment  was  moved  to  the  Com- 
mission's vacated  office  in  the  Chandler  house  and  the  laboratories  were  con- 
tinued there  throughout  the  year.  The  Aqueduct  Office  of  the  Quabbin  Reservoir 
and  Aqueduct  Division  in  the  Ware  River  intake  building  and  in  the  adjoining 
newly  constructed  service  building,  in  Coldbrook,  was  continued  throughout 
the  year.  The  office  of  the  Southborough-Framingham  Division  at  4  Walker 
Street,  Marlborough,  and  the  office  of  the  Wayland-Weston  Division  at  35 
Main  Street,  Natick,  were  continued  throughout  the  year.  Branch  offices 
were  maintained  at  other  locations  where  work  under  important  contracts  was 
in  progress. 

Headquarters  Office 

Summary  of  the  Year's  Work 

Watershed  Real  Estate. — Reports  and  recommendations  with  respect  to  the 
purchase  of  real  estate  for  the  Quabbin  Reservoir  and  its  sanitary  protection 
were  submitted  to  the  Commission  during  the  year  covering  505  acres  outside 
the  general  taking  line,  making  a  total  reported  on  to  date  of  11,632  acres 
■outside  the  general  taking  of  74,886  acres.  A  summary  of  all  real  estate  ac- 
quired for  the  Quabbin  Reservoir  and  its  sanitary  protection  is  shown  in  an 
appended  table  and  includes  takings  outside  the  watershed  areas  for  construc- 
tion purposes. 

Acquisition  of  Real  Estate  for  Quabbin  Reservoir 

Title  Vested  in  Commonwealth 
(Acres) 
Total  for  year  ending  Nov.  30,  1939     .......  34 

Total  to  Nov.  30,  1938 '       .  80,135 

Total  to  Nov.  30,  1939 80,169 

Options  outstanding  Nov.   30,   1939,   include   155   acres. 

Reports  and  recommendations  with  respect  to  the  purchase  of  real  estate 
for  sanitary  protection  in  the  Ware  River  watershed  above  the  intake  works 
at  Coldbrook  were  submitted  to  the  Commission  during  the  year  covering 
2,379  acres,  making  a  total  reported  on  to  date  of  25,731  acres. 

Acquisition  of  Real  Estate  for  Ware  River  Watershed  Protection 

Title  Vested  in  Commonwealth 
(Acres) 
Total  for  year  ending  Nov.  30,  1939    .........  395 

Total  to  Nov.  30,  1938 .  .  14,751 

Total  to  Nov.  30,  1939  .........  15,146 

Options  outstanding  Nov.  30,  1939,  include  1,046  acres. 

An  appended  table  shows  all  real  estate  taking  plans  prepared  and  filed  during 
this  and  previous  years  and  includes  takings  outside  the  watershed  area  for 
construction  purposes. 

Water  Diversion  Damage  Claims. — The  preparation  of  data  for  use  of  at- 
torneys  in   anticipated  water   diversion  cases  was   continued. 

Contracts  and  Specifications. — Contract  74,  a  PWA  contract,  for  constructing 
the  Southborough  Tunnel,  Section  2  of  the  pressure  aqueduct,  in  the  Town  of 
Southborough,  was  executed  December  30,  1938. 
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Plans  and  specifications,  were  prepared  for  Contracts  75,  77,  78,  79  and  81, 
PWA  contracts,  for  laying  the  pipe  and  constructing  cut-and-cover  aqueduct 
in  Sections  1,  3,  4,  5  and  6,  respectively,  of  the  pressure  aqueduct  in  the  towns 
of  Marlborough,  Southborough,  Framingham,  Wayland,  Natick  and  Weston. 
Contract  75  was  executed  March  13;  Contract  77,  May  3;  Contracts  78  and 
79,  March  20;  and  Contract  81,  April  26. 

Plans  and  specifications  were  prepared  for  Contract  80,  a  PWA  contract, 
for  constructing  a  high-level  distribution  reservoir,  known  as  Norumbega 
Reservoir,  in  the  Town  of  Weston.    The  contract  was  executed  June  15. 

Plans  and  specifications  were  prepared  for  Contract  82,  a  PWA  contract, 
for  constructing  the  Administration  Road  on  Quabbin  Hill  between  Winsor 
Dam  and  Quabbin  Dike  in  the  Town  of  Ware.  The  contract  was  executed 
March  9. 

Plans  and  specifications  were  prepared  for  Contract  83,  a  PWA  contract, 
for  constructing  the  Spot  Pond  By-pass  in  the  Town  of  Stoneham  and  City 
of  Medford.    The  contract  was  executed  August  29. 

Contract  85,  a  PWA  contract,  for  furnishing  and  delivering  precast  steel- 
cylinder  reinforced  concrete  pressure  pipe  in  the  towns  of  Southborough,  Fram- 
ingham, Wayland,  Natick  and  Weston,  was  executed  December  28,   1938. 

Plans  and  specifications  were  prepared  and  the  contracts  executed  for  Con- 
tracts 86,  87,  90,  91  and  92,  PWA  contracts,  for  furnishing  valves  and  other 
equipment  required  for  the  pressure  aqueduct,  the  Weston  Aqueduct  siphons, 
and  the  Spot  Pond  By-pass. 

Plans  and  specifications  were  prepared  for  Contract  89,  a  PWA  contract, 
for  constructing  mortar  lining  in  the  old  steel  pipe  siphons  of  the  Weston 
Aqueduct  in  the  towns  of  Framingham  and  Wayland.  The  contract  was  exe- 
cuted November  6,  following  the  practical  completion  of  the  new  siphon  lines 
of  precast  steel-cylinder  reinforced  concrete  pressure  pipe,  under  Contract  73, 
which  permitted  the  old  lines  to  be  shut  down  for  cleaning  and  lining. 

Plans  and  specifications  were  prepared  for  Contract  93,  a  PWA  contract, 
for  completing  the  East  Branch  Baffle  in  the  Town  of  Petersham  (in  an  area 
formerly  in  the  Town  of  Greenwich)  and  in  the  Town  of  Hardwick,  to  fill 
the  highway  gap  which  had  been  left  under  Contract  51.  The  contract  was 
executed  October  27. 

Plans  and  specifications  were  prepared  for  Contract  98,  for  removing  the 
steel  bulkhead  from  Quabbin  Aqueduct  Tunnel  in  the  Town  of  Barre,  which 
was  constructed  in  1930  under  Contract  17  to  prevent  any  flow  westerly  from 
the  Ware  River  intake  until  Quabbin  Reservoir  could  be  made  ready  for  storage. 
The  contract  was  executed  September  22. 

Plans  and  specifications  were  prepared  for  Contract  99,  a  PWA  contract, 
for  enlarging  the  Fells  high-level  distribution  reservoir  in  the  Town  of  Stone- 
ham  and  the  cities  of  Maiden  and  Melrose.  The  contract  was  advertised  for 
the  opening  of  bids  December  21,  1939. 

Plans  and  specifications  were  prepared  for  Contract  100,  a  PWA  contract, 
for  constructing  mortar  lining  in  the  Wachusett  Aqueduct  Assabet  River  bridge 
crossing  in  the  Town  of  Northborough.   The  contract  was  executed  October  27. 

Working  drawings  for  Contracts  52,  64,  66,  73,  74,  75,  77,  78,  79,  80,  81 
and  S3  were  prepared  and  issued. 

Inspection  and  Tests. — The  New  England  Inspection  Bureau  continued  the 
testing  of  cement  purchased  under  A.S.T.M.  specifications  and  tested  road 
surfacing  material  furnished  under  Contract  82.  New  specifications  for  Port- 
land cement  were  prepared,  based  on  exhaustive  research  for  the  New  York 
Board  of  Water  Supply  by  the  Commission's  consulting  engineer,  the  late 
Thaddeus  Merriman,  which  required  inspection  during  as  well  as  after  the 
manufacturing  process.  The  use  of  cement  manufactured,  tested  and  delivered 
in  accordance  with  these  specifications  has  resulted  in  marked  improvement 
in  the  quality  and  strength  of  concrete.  The  Thompson  &  Lichtner  Co.,  Inc., 
Boston,  Mass.,  were  employed  to  test  cement  under  these  new  specifications,' 
also  to  test  samples  of  welding  from  steel  cylinders  manufactured  under  Con- 
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tract  85.  Charles  Goetz  of  Los  Angeles,  California,  was  employed  to  inspect 
and  test  equipment  manufactured  in  San  Francisco  and  furnished  under  Con- 
tract 87-B  for  the  Weston  Aqueduct  connection  at  Sudbury  Dam.  William 
R.  Conard  of  Burlington,  New  Jersey,  was  employed  to  inspect  special  castings 
furnished  under  Contract  52  for  the  outlet  works  at  Winsor  Dam.  The  Wor- 
cester Polytechnic  Laboratory  continued  testing  concrete  cylinders  for  Contract 
52.  Tests  of  concrete  aggregates  and  of  concrete  cylinders  for  all  other  concrete 
work  were  made  by  the  engineering  force  principally  at  the  Natick  laboratories. 
Miscellaneous  steel  and  iron  for  use  on  all  contracts,  electrical  equipment  for 
Contract  56,  and  fence  material  for  Contracts  78,  79,  81  and  83  were  inspected 
by  the  engineering  force  and  samples  tested  at  the  Quabbin  laboratory.  The 
inspection  of  manufacture  and  the  testing  of  gate  valves,  pivot  valves,  air 
valves,  sluice  gates,  special  castings  and  other  mechanical  equipment  furnished 
under  Contracts  86,  87,  90,  91  and  92  were  handled  by  an  inspector  employed 
for  the  purpose  and  attached  to  the  headquarters'  engineering  staff,  who  has 
devoted  his  entire  time  to  such  work. 

Hydrographic  Data. — The  gaging  station  on  the  Ware  River  at  Coldbrook 
was  continued  in  cooperation  with  the  U.  S.  Geological  Survey. 

The  gaging  station  on  the  Chicopee  River  at  the  United  Electric  Light 
Company  plant  at  Bircham  Bend  was  promptly  rebuilt  after  the  flood  of  last 
September  and  was  continued  in  cooperation  with  that  company  and  the  U.  S. 
Geological  Survey. 

Cooperation  with  the  U.  S.  Geological  Survey  in  the  operation  and  main- 
tenance of  the  gaging  stations  on  the  East  Branch  of  the  Swift  River  near 
the  outlet  of  Pottapaug  Pond  at  the  regulating  dam  built  under  Contract  66  in 
Hardwick,  and  on  the  Connecticut  River  at  Thompsonville,  Connecticut,  was 
continued. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  rivers  included 
analyses  of  samples  taken  at  many  places  and  observations  of  flow  at  additional 
temporary  gaging  stations. 

Ware   River   Diversion 

Ware  River  water  was  diverted  into  Wachusett  Reservoir  intermittently. 
May  10  to  31,  and  November  1  to  7,  inclusive.  The  quantity  of  water  diverted 
during  the  year  was  524,500,000  gallons.  The  steel  bulkhead  and  gates  about 
2,200  feet  west  of  Shaft  8  were  removed  during  the  week  ending  September  30, 
so  that  diversions  from  the  Ware  River  may  now  be  made  westerly  into  Quabbin 
Reservoir.  However,  the  entire  diversion  this  year  was  made  easterly  into 
Wachusett  Reservoir  in  order  to  replenish  its  depleted  storage. 

Sewage  Diversion  from  Ware  River  Watershed 

The  Rutland-Holden  Sewer  continued  in  operation.  During  the  fiscal  year 
of  the  City  of  Worcester,  which  includes  the  12  months  ending  December  31, 
1939,  61,226,000  gallons  of  sewage  were  discharged  into  the  sewerage  system 
of  the  City  of  Worcester,  of  which  29,909,000  gallons  came  from  the  U.  S. 
Veterans  Hospital. 

Portion  of  Work  under  PWA 

Good  progress  has  been  made  on  all  the  items  of  work  previously  reported 
as  included  under  the  two  Federal  grants  as  follows: 
PWA  Docket  No.  Mass.  1520-F,  Mass.  State  Project  D-202 
PWA  Docket  No.  Mass.  1551-F,  Mass.  State  Project  D-208 

Under  the  latter,  several  new  items  were  undertaken  during  the  year,  includ- 
ing the  following: 

Completing  the  East  Branch  Baffle  at  Quabbin  Reservoir. — This  consists  of 
filling  the  gap  which  had  to  be  left  at  the  northwest  end  of  the  original  baffle, 
for  the  highway,  Route  21,  through  the  Swift  River  valley,  pending  the  com- 
pletion of  Quabbin  Reservoir. 


P.D.  147  13 

Waterprmfmg  'the  Assabet  River  Bridge  of  Wachusett  Aqueduct. — This  is 
necessitated  by  conditions  created  by  the  new  pressure  aqueduct.  Until  now  the 
Wachusett  Aqueduct  has  discharged  freely  into  the  open  channel  leading  to 
Sudbury  Reservoir  with  several  feet  loss  of  head  at  the  Wachusett  Aqueduct 
terminal  chamber.  The  operation  of  the  new  pressure  aqueduct  will  utilize 
all  of  this  head  and  will  result  in  some  backing  up  from  the  new  pressure 
aqueduct  intake.  The  hydraulic  grade  line  near  the  outlet  of  the  aqueduct  and 
at  the  Assabet  River  bridge  will  be  appreciably  higher  than  before  and  on 
this  account  it  was  found  necessary  to  waterproof  the  aqueduct  at  the  bridge 
crossing  to  prevent  excessive  leakage. 

Enlargement  of  the  Fells  Reservoir. — This  will  provide  a  suitable  distribution 
reservoir  north  of  the  proposed  future  distribution  tunnel  loop  under  the 
District,  to  match  the  new  high-level  distribution  reservoir  near  the  end  of 
the  new  pressure  aqueduct.  Its  construction  at  this  time  will  allow  greater 
flexibility  in  the  pumping  schedule  at  Spot  Pond  Station  to  accommodate  the 
new  conditions  of  operation  under  which  Chestnut  Hill  and  Spot  Pond  are 
expected  to  be  eliminated  from  regular  use  and  held  in  reserve. 

Sinking  the  Charles  River  Shaft. — This  shaft  will  connect  the  new  pressure 
aqueduct  now  under  construction  with  its  proposed  extension  to  Chestnut  Hill 
through  the  first  section  of  the  proposed  future  distribution  tunnel  loop. 

Design  of  Structures 

Winsor  Dam. — Designs  were  made  for  monumental  pylons  to  be  erected  in 
central  grassplots  at  the  two  ends .  of  the  dam,  and  for  gateways  to  be  erected 
at  the  east  and  west  entrances  to  the  access  roads  to  the  administration  build- 
ings and  Winsor  Dam.  Studies  were  made  and  designs  completed  for  the 
spillway  located  in  the  rock  cut  east  of  the  dam.  The  final  design  includes  a 
flood  control  feature  consisting  of  a  depressed  section  two  feet  below  the 
normal  flow  line  controlled  by  stop  logs  and  having  five  8-foot  spans  between 
piers  which  support  a  runway  for  handling  the  stop  logs. 

Power  Development  at  Winsor  Dam  Outlet  Works. — Studies  were  made  and 
designs  completed  for  the  foundations  of  the  outlet  works  downstream  from  the 
stream  control  tunnel  at  Winsor  Dam,  for  the  68-inch  outlet  conduit  extending 
from  the  intake  to  the  outlet  works  and  for  releasing  water  from  the  completed 
reservoir.  This  parallels  the  first  48-inch  pipe  embedded  in  the  tunnel  invert 
under  Contract  30  so  that  there  will  be  two  outlets*  one  48-inch  and  one  68- 
inch,  leading  from  the  bottom  of  the  two  wells  in  the  intake  shaft  just  upstream 
from  the  center  line  of  the  dam.  The  designs  included  provisions  for  the 
installation,  as  soon  as  required,  of  hydraulic  power  units. 

Administration  Road. — Studies  and  designs  were  completed  of  the  highway 
between  Winsor  Dam  and  Quabbin  Dike  including  a  large  parking  area  near 
the  top  of  Quabbin  Hill. 

Winsor  Memorial. — Studies  and  designs  were  made  in  cooperation  with  a 
committee  representing  the  Boston  Society  of  Civil  Engineers  and  the  North- 
eastern Section  of  the  American  Society  of  Civil  Engineers,  appointed  Nov- 
ember 15,  to  sponsor  the  erection  of  a  suitable  memorial  to  the  late  Chief 
Engineer  of  the  Commission,  Frank  E.  Winsor.  This  memorial  will  be  located 
alongside  the  Administration  Road  at  Quabbin  Reservoir  overlooking  Winsor 
Dam. 

Quabbin  Park  Cemetery. — Studies  and  designs  were  made  for  a  service  build- 
ing and  memorial  center  in  Quabbin  Park  Cemetery. 

Quabbin  Aqueduct. — One-way  shutters  were  designed  and  purchased  for  in- 
stallation in  the  head  works  at  Shaft  11  A,  which  is  the  outlet  into  Quabbin 
Reservoir  for  diversions  from  the  Ware  River. 

Rutland-H olden  Sewer. — Studies  and  designs  were  completed  for  sewage 
systems  in  the  towns  of  Rutland  and  Holden  and  their  connection  to  the 
Rutland-Holden  Sewer. 

Weston  Aqueduct  Siphons. — Studies  and  designs  were  completed  for  the 
additional    pipe   lines    and    appurtenances    at    the    Sudbury    River    and    Happy 
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Hollow  siphons  necessary  to  bring  the  Weston  Aqueduct  up  to  its  designed 
capacity.  Four  gates  and  hoists  for  installation  in  the  old  gatehouses  to  con- 
trol the  flow  in  the  new  pipe  lines,  12  to  16-inch  blow-off  gate  valves,  and 
special  pipe  fittings  were  purchased  under  PWA  equipment  contracts. 

Wachusett  Aqueduct. — Studies  were  made  of  the  hydraulic  conditions  in  the 
Wachusett  Aqueduct  terminal  chamber.  Until  now  there  has  been  unrestricted 
free  discharge  into  the  upper  end  of  the  open  channel  in  which  the  water 
level  has  averaged  about  275  feet  above  mean  low  tide.  The  new  pressure 
aqueduct  is  designed  to  take  the  water  from  this  point  at  elevation  278.  This 
requires  the  maximum  possible  conservation  of  head  through  the  outlet  structure 
together  with  the  maximum  permissible  elevation  of  the  free  water  surface  in 
the  aqueduct.  Materials  were  purchased  for  the  installation  in  the  terminal 
chamber  of  steel  baffle  plates,  to  provide  smooth  waterways  and  a  minimum 
loss  of  head  discharging  into  the  open  channel.  The  aqueduct  was  unwatered 
and  the  bridge  across  the  Assabet  River  entered  for  inspection  September  2. 
The  brick  lining  was  found  in  excellent  condition.  Studies  and  designs  were 
completed  for  the  lining  of  the  bridge  and  its  approaches  including  the  filling 
of  cracks  and  reinforcing  of  the  old  sheet  lead  in  the  lining. 

Quinapoxet  River  Diversion. — Studies  were  continued  relative  to  diverting 
into  the  Quabbin  Aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River 
for  storage  in  Quabbin  Reservoir. 

Pressure  Aqueduct  Line. — Studies  and  designs  were  comlpeted  for  the  new 
pressure  aqueduct  from  the  Wachusett  Aqueduct  terminal  chamber  in  Marlbor- 
ough to  the  Charles  River  Shaft  in  Weston  and  to  a  connection  with  the  Weston 
Aqueduct  supply  mains  to  the  water  district  in  Weston  near  Norumbega  Park.  In 
general  a  strip  of  land  was  taken  in  fee  for  a  width  of  125  feet,  40  feet  on 
the  north  side  and  85  feet  on  the  south,  including  room  for  a  future  parallel 
line.  An  additional  width  generally  50  feet  wide  was  taken  as  a  temporary 
construction  easement  to  provide  space  for  the  delivery  of  pipe  by  the  manu- 
facturer to  the  laying  contractors.  Air  relief  valves,  1  ^2-inch  for  manual  and 
8-inch  for  automatic  operation,  and  gate  valves  varying  from  8  to  30  inches 
for  miscellaneous  blow-offs  and  for  branches  to  future  connections  were  pur- 
chased under  PWA  equipment  contracts  for  installation  along  the  aqueduct  line. 

Section  1  of  Pressure  Aqueduct. — Studies  and  designs  were  completed  for 
the  equalizing  basin,  emergency  overflow  spillway,  intake  chamber  and  the 
12-foot  6-inch  cut-and-cover  aqueduct  which  will  supply  the  downtake  shaft 
of  the  Southborough  Tunnel  to  Sudbury  Reservoir.  All  drainage  of  areas 
adjacent  to  the  equalizing  basin  is  diverted  downstream  from  the  aqueduct 
intake.  A  36  x  60-inch  sluice  gate  and  a  l>4-ton  chain  hoist  were  purchased 
under  PWA  equipment  contracts  for  installation  as  a  by-pass  through  the 
emergency  spillway. 

Section  2  of  Pressure  Aqueduct.  Southborough  Tunnel. — Studies  and  de- 
signs were  continued  for  the  Southborough  Tunnel  to  Sudbury  Reservoir,' 
particularly  for  the  dry  well  and  pump  chamber  at  the  bottom  of  Shaft  4,  for 
unwatering  the  tunnel  and  for  the  provisions  for  an  emergency  cross  con- 
nection to  Weston  Aqueduct  at   Sudbury  Dam. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  at  Shaft  4 : 

1      114  x  69-inch  Venturi  meter. 

1     20-inch  hydraulically-operated  gate  valve  for  emergency  use  on  the  tunnel   unwatering  pump. 
1     20-M.G.D.   capacity  tunnel  unwatering  pump   for  operation  with  the  Commission's  900   horse- 
power motor  already  purchased  for  use  at  Shaft   1   of  Quabbin  Aqueduct. 
1     Deep  well  sump  pump. 
1     24-inch  tide  gate  on  pump  discharge. 
1     Air  blower. 
1     8-ton  chain  hoist. 

Miscellaneous  18  to  20-inch  gate  valves. 

Special  pipe  fittings. 

Pressure  Aqueduct  East  of  Sudbury  Dam. — Studies  and  designs  were  com- 
pleted for  Sections  3,  4,  5  and  6  of  the  pressure  aqueduct,  11-foot  6-inch  cut- 
and-cover,  including  connections  to  existing  Weston  Aqueduct  supply  mains 
in  Weston  and  to  the  Weston  Aqueduct  terminal  chamber.    These  connections 
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will  permit  increased  pressure  from  this  new  aqueduct  to  be  put  on  the  Com- 
mission's 60-inch  water  mains  which  run  northerly  to  Belmont,  Arlington  and 
Spot  Pond  and  easterly  to  Brighton.  Provisions  were  also  made  which  will 
permit  the  future  installation  near  and  easterly  of  the  Weston  Aqueduct  terminal 
chamber,  of  pumping  equipment  which  can  augment  the  high-pressure  service 
by  taking  water  from  the  Weston  Aqueduct  and  Weston  Reservoir  and  lifting 
it  about  75  feet  into  the  new  pressure  aqueduct.  The  occasional  operation  of 
such  pumping  equipment  during  future  peak  demands  may  make  unnecessary, 
and  will  in  any  event  materially  postpone  the  addition  of  a  second  pressure 
aqueduct  line  parelleling  the  one  now  being  built. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  on  Section  3,  to  regulate  the  flow  in  the  new  aqueduct: 

6    72-inch  Dow-disc  valves. 

2     24-inch  pressure  relief  valves, 
and  on  the  connection  to  the  Weston  Aqueduct  headworks: 

1     42  x  24- inch  Venturi  meter. 

1     30  x  24-inch  meter  valve. 

Miscellaneous  24  to  48-inch  gate  valves  and  special  pipe  fittings, 
and  for  installation  on  Section  6  at  the  connection  with  the  Weston  Aqueduct 
supply  mains : 

Miscellaneous  36  to  60-inch  gate  valves  and  special  pipe  fittings. 

Norumbega  Reservoir. — Studies  and  designs  were  completed  for  the  new 
distribution  reservoir  in  the  Town  of  Weston,  which  the  Commission  has  named 
Norumbega  Reservoir.  The  designs  include  an  operating  building  with  pro- 
visions for  handling  and  cleaning  screens  and  for  chlorination  and  ammoniation 
to  the  extent  found  necessary  and  also  a  small  storehouse  for  miscellaneous 
equipment  and  for  the  storage  and  handling  of  chlorine.  A  7^2-KVA  electric 
generating  unit  and  a  3-ton  hoist  were  purchased  under  PWA  equipment  con- 
tracts for  installation  in  the  regulating  works  at  the  reservoir  outlet. 

Spot  Pond  By-pass. — Studies  and  designs  were  made  for  a  60-inch  pipe  line 
along  the  shore  of  Spot  Pond  between  the  south  gatehouse  and  the  Spot  Pond 
pumping  station  on  the  east  side  of  the  pond.  This  line  is  designed  to  supply 
the  pumps  directly  from  the  District's  supply  mains  so  that  the  supply  will 
not  pass  through  the  pond  itself  as  at  present.  In  this  way  the  regular  use 
of  the  pond  will  be  eliminated  and  it  will  be  called  upon  only  to  ride  on  the 
system  at  the  level  of  the  pump  sump.  The  design  includes  an  automatic 
emergency  gate  which  will  permit  the  pumps  to  draw  from  Spot  Pond  when- 
ever the  necessity  arises,  and  an  emergency  overflow  into  Spot  Pond  in  case 
the  pumps  are  suddenly  shut  down  for  any  reason.  Studies  made  included  pro- 
visions for  an  additional  Diesel  engine-driven  pump  with  a  capacity  of  5 
million  gallons  a  day  which  will  serve  the  Bear  Hill  Reservoir,  and  eliminate 
the  necessity  of  throttling  the  discharge  of  the  present  units  pumping  to  Fells 
Reservoir  in  order  to  provide  the  additional  30  feet  head  to  the  Bear  Hill 
Reservoir.  The  60-inch  valve  above  referred  to  and  other  miscellaneous  valves 
required  for  this  by-pass  were  purchased  under  PWA  equipment  contracts. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  on  the  Spot  Pond  connection: 

1  8-inch  air  relief  cluster. 

2  12-inch  blow-offs. 

Miscellaneous  gate  valves  varying  from  36  to  48  inches. 
1     48-inch  automatically-regulated  Dow-disc  valve. 
1     48-inch  pivot-disc  check  valve. 
1      10-ton  chain  hoist. 
1     Deep  well  sump  pump. 

Special   pipe   fittings. 

Enlargement  of  Fells  Reservoir. — Studies  and  designs  were  made  for  the 
enlargement  of  the  Fells  Reservoir  of  the  northern  high  service  by  the  con- 
struction   of    two    additional    basins    which    will    be    adjacent    to    the    existing 
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reservoir  on  the  east  and  south  sides  and  which  will  practically  double  its 
area  and  the  effective  storage.  The  designs  provide  for  continuing  the  present 
gatehouse  and  screen  chamber.  Until  the  completion  of  the  pressure  tunnel 
loop  beneath  the  distribution  system  of  the  entire  District,  this  reservoir  will 
be  supplied  by  pumping  from  the  Spot  Pond  pumping  station  as  at  present, 
with  the  exception  that  increased  reservoir  capacity  will  permit  a  more  flexible 
operation  of  this  pumping  station  and  a  more  nearly  constant  24-hour  flow 
from  the  new  pressure  aqueduct  and  the  Weston  Aqueduct  supply  mains.  This 
will  permit  the  early  elimination  from  regular  use  of  the  old  Sudbury  Aque- 
duct, which  now  has  to  be  used  to  a  limited  extent  on  account  of  the  inadequacy 
of  the  supply  mains  from  the  Weston  Aqueduct. 

Charles  River  Shaft. — Studies  and  designs  were  made  for  a  downtake  shaft 
just  west  of  the  Charles  River  near  the  Nickerson  Athletic  Field  of  Boston 
University.  This  shaft  layout  includes  the  end  of  the  new  pressure  aqueduct 
which  is  being  constructed  as  a  PWA  project.  The  design  provides  for  sink- 
ing a  shaft  through  overlying  sand  and  gravel  and  deep  into  the  sound  ledge, 
with  provision  for  two  waterway  downtake  wells,  one  for  the  tunnel  to 
Chestnut  Hill  and  one  for  the  future  tunnel  northerly  to  complete  the  tunnel 
loop  under  the  District,  also  a  dry  well  for  access  to  a  pump  chamber  at  the 
bottom  of  the  shaft  to  permit  unwatering  of  both  branches  of  the  future  tunnel 
loop.  The  design  provides  for  the  installation  of  gates  at  a  convenient  location 
on  the  surface  instead  of  at  the  bottom  of  the  deep  shaft  and  for  the  installation 
of  Venturi  meters  in  each  of  the  downtake  wells. 

Tunnel  to  Chestnut  Hill. — Studies  were  made  of  the  tunnel  to  Chestnut  Hill, 
the  construction  of  which  will  be  undertaken  as  the  next  step  following  the 
completion  of  the  PWA  pressure  aqueduct  project.  When  it  is  completed, 
pumping  at  the  Chestnut  Hill  pumping  station  can  be  discontinued  and  the 
Chestnut  Hill  Reservoir  eliminated  from  regular  use  and  held  in  reserve. 

Sudbury  Dam  Power  Plant 

The  new  pressure  aqueduct  by-passing  Sudbury  Reservoir  and  supplying 
Weston  Aqueduct  through  cross  connections  from  the  new  control  chamber 
just  below  Sudbury  Dam  will  make  obsolete  the  two  water-wheel  units  which 
are  now  used  to  generate  power  from  water  released  from  Sudbury  Reservoir 
into  the  Weston  Aqueduct,  and  will  materially  affect  the  conditions  under 
which  the  third  unit,  generating  power  from  the  water  released  from  Sudbury 
Reservoir  into  Framingham  Reservoir  No.  3,  will  be  operated.  During  the 
year  the  headquarters  office  supervised  the  making  of  extensive  repairs  to  the 
latter  unit,  to  insure  its  proper  operation  for  the  supply  of  electric  energy  to 
contractors  laying  the  aqueduct  pipe  and  constructing  the  tunnel  under  Sudbury 
Reservoir.  The  repairs  commenced  September  26  and  the  unit  received  its 
final  test  October  25. 

Progress  of  Contracts 

The  following  construction  work  was  not  included  in  any  of  the  three  field 
divisions  but  on  account  of  its  location  was  carried  out  under  the  supervision 
of  the  headquarters  office. 

Contract  83. — Bids  were  opened  August  3  for  constructing  the  Spot  Pond 
By-pass  in  the  Town  of  Stoneham  and  the  City  of  Medford.  This  is  a  PWA 
contract.  Twelve  bids  were  received,  ranging  from  $143,928.28  to  $196,640.80, 
all  from  Massachusetts  contractors  except  one  from  New  York  and  one  from 
Maryland.  The  contract  was  executed  August  29  with  S.  Rotondi  &  Sons  Co., 
Stoneham,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  4,400 
feet  of  60-inch  reinforced  concrete  steel-cylinder  pipe  from  the  south  gate- 
house to  the  pumping  station  on  the  east  shore  and  installing  in  the  existing 
connections  to  the  pumping  station  specially  designed  valves  to  permit  the 
existing  pumps  to  take  their  suction  from  the  water  supply  mains  of  which 
the  new  pipe  becomes  a  part,  instead  of  from  Spot  Pond.  The  work  also 
includes  4,150  feet  of  fencing   in  the  vicinity   of  the  pipe  line,   for   sanitary 
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protection  of  the  reservoir.  Bidders  were  allowed  to  submit  proposals  either 
for  precast  steel-cylinder .  reinforced  concrete  pressure  pipe,  or  steel  pipe  with 
mortar  lining,  or  steel  pipe  with  spun  bituminous  enamel  lining.  The  low  bid 
was  for  the  precast  steel-cylinder  reinforced  concrete  pipe. 

The  contractor  commenced  clearing  along  the  pipe  line  and  constructing  the 
fence  about  September  5.  In  general,  excavation  was  made  for  only  one  or 
two  pipe  lengths  at  a  time  with  a  I/2  cubic  yard  backhoe  which,  after  digging 
a  short  length  of  trench,  picked  up  and  laid  a  section  of  pipe  with  a  cable 
sling  attached  to  the  bucket.  This  method  was  used  to  advantage  except  in 
locations  where  extensive  ledge  was  encountered..  At  these  locations  the  ma- 
terial overlying  the  ledge  was  first  excavated,  the  ledge  then  broken  up  by 
blasting,  and  the  trench  backfilled  sufficiently  to  allow  pipe  laying  to  proceed 
in  the  same  manner  as  above  described. 

The  pipe  for  this  contract  was  manufactured  in  Natick  with  equipment 
previously  used  to  manufacture  pipe  for  the  Weston  Aqueduct  siphons  under 
Contract  73,  the  location  of  the  plant  being  adjacent  to  that  used  in  the  manu- 
facture of  the  pipe  for  the  new  pressure  aqueduct  under  Contract  85.  The 
60-inch  pipes  were  delivered  four  at  a  time  on  one  of  the  trailers  used  for 
delivering  single  sections  of  the  11-foot  6-inch  pipe  for  the  pressure  aqueduct. 
The  first  pipe  delivery  was  made  October  10.  Pipe  laying  commenced  at  the 
southerly  end  of  the  line  and  was  continued  from  October  11  to  the  end  of  the 
year,  at  which  time  298  sections  of  the  pipe,  or  a  total  length  of  3,520  feet, 
were  laid.  Before  the  spigot  end  of  the  pipe  being  laid  was  inserted  in  the 
bell  end  of  the  last  pipe  placed,  a  fiber-filled  lead  gasket  was  set  in  this  bell 
and  hammered  into  position.  After  the  pipe  was  laid,  the  joints  were  given  a 
preliminary  caulking  from  the  inside  and  joint  crevices  on  the  outside  were 
filled  with  mortar.  No  final  caulking  was  done  before  the  end  of  the  year. 
The  average  number  of  sections  placed  per  day  was  8,  and  the  maximum  in 
any  one  day  was  27.    Refill  closely  followed  the  pipe  laying. 

The  value  of  work  included  in  contract  estimates  to  November  4,  the  date 
of  the  latest  estimate,  was  $28,331.86,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  14  men,  the  maximum  being  21 
for  the  week  ending  December  2,   1939,  working  one  8-hour  shift. 

The  principal  items  of  plant  were  as  follows : 

1      lJ/2-cubic  yard  backhoe 

1     24-cubic  yard  power  shovel 

1     40-horsepower  bulldozer 

Miscellaneous  pumps,  compressor's,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  83  are  as  follows : 

Stripping              .   .         .          .          .         .          .          .          .         .         .  ■        .          .          .  1,140  cu.  yds. 

Earth  excavation  and  refill  ...........  6,300  "       " 

Rock  excavation    .          .          .       ,  .          .          .          .          .          .          .          .          .          .  1,970     "       " 

Furnishing  and  laying  60-inch  precast  concrete  pipe     .          .          .          .          .          .  3,160  " 

Miscellaneous   concrete           ...........  190  ' 

Portland  cement    .          .         .                   .                   .         .          .          .          .          .          .  420  barrels 

Reinforcing  steel  .............  2,530  pounds 

Crushed  stone  and  screened  gravel      -.         .         .          .          .          .         .          .          .  350  cu.  yds. 

Permanent  fencing         ............  3,890  lin.   ft. 

Steel-Cylinder  Reinforced  Concrete  Pipe. — In  addition  to  valves,  pumps,  hoists 
and  other  miscellaneous  items  purchased  under  PWA  equipment  contracts,  the 
Commission  also  purchased  all  the  pipe  for  the  main  line  of  the  new  pressure 
aqueduct  under  a  PWA  equipment  contract.  It  involved  the  erection  of  a 
complete  new  plant  in  Natick  and  the  work  of  inspection  of  materials  and 
workmanship  was  under  the  supervision  of  the  headquarters  office  but  required 
a  large  assignment  of.  personnel  from  the  Wayland- Weston  Division.  This 
equipment  contract  was  of  exceptional  size,  larger  than  any  of  the  Commission's 
past  or  present  construction  contracts  with  the  exception  of  Contract  20  for 
the  Coldbrook-Swift  section  of  Quabbin  Aqueduct  Tunnel,  and  is  described  in 
detail  as  follows : 

Contract  85. — Bids  were  opened  December  19,  1938,  for  furnishing  and 
delivering  precast  steel-cylinder  reinforced  concrete  pressure  pipe  in  the  towns 
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oi  Southborough,  Framingham,  Wayland,  Natick  and  Weston.  This  is  a  PWA 
contract.  Four  bids  were  received,  ranging  from  $4,164,126.50  to  $4,553,363.00. 
They  were  from  contractors  in  New  Jersey,  New  York,  Ohio  and  California. 
The  contract  was  executed  December  28,  1938,  with  the  Lock  Joint  Pipe 
Company,  Ampere,  New  Jersey,  the  lowest  bidder.  It  required  furnishing 
about  9,600  feet  of  precast  steel-cylinder  reinforced  concrete  pressure  pipe 
12-foot  6-inch  inside  diameter,  about  67,500  feet  of  11-foot  6-inch  inside 
diameter,  and  about  2,200  feet  of  7-foot  inside  diameter,  and  delivering  this 
pipe  alongside  the  pressure  aqueduct  line,  each  section  of  pipe  substantially 
opposite  its  final  position  in  the  line. 

The  contractor  selected  a  site  for  his  main  manufacturing  plant  on  Speen 
Street,  Natick,  just  north  of  the  Boston-Worcester  Turnpike.  Here  the  12-foot 
6-inch  and  11-foot  6-inch  steel  cylinders  and  reinforcing  were  fabricated,  and 
the  11-foot  6-inch  pipe  was  cast.  The  12-foot  6-inch  pipe  was  cast  at  another 
site  in  Southbo rough,  sufficiently  close  to  the  required  point  of  delivery  so 
that  it  would  not  be  necessary  to  use  the  public  highways  for  the  delivery  of 
this  huge  pipe.  The  7-foot  pipe  was  fabricated  and  cast  at  a  plant  adjacent 
to  the  main  plant  at  Natick  which  the  contractor  had  previously  used  to 
manufacture  pipe  for  the  contractor  building  the  Weston  Aqueduct  siphon 
pipes  under  Contract  73.  Plant  erection  started  January  12  and  required  a 
little  over  three  months.  This  work  consisted  of  grading  the  site,  rolling  and 
fabricating  inner  and  outer  steel  forms  for  casting  the  pipe,  placing  the  base 
rings  in  concrete,  laying  water  and  steam  lines  and  standard-gage  spur  rail- 
road tracks,  assembling  the  concrete  plant,  erecting  the  ring  shop  and  the 
steel  plant.  This  steel  plant  was  a  steel  building  300  x  70  feet,  under  which 
the  cylinders  were  welded,  rolled  and  the  reinforcing  fabricated.  During  this 
time  a  plant  was  also  erected  by  the  contractor  to  crush,  screen  and  wash 
gravel  and  sand  for  the  concrete  in  the  pipes.  This  plant  was  located  in 
Framingham  about  two  miles  from  the  casting  site  and  has  a  capacity  of 
about  1,000  cubic  yards  of  aggregate  in  8  hours. 

Each  section  of  pipe  consists  of  a  steel  cylinder  with  reinforced  concrete 
on  the  outside  and  a  plain  concrete  lining  on  the  inside.  The  cylinder  has  a 
bell  ring  welded  to  one  and  a  spigot  ring  to  the  other.  These  rings  slide  into 
each  other  with  only  1/32-inch  permitted  clearance  and  when  caulked  with  a 
continuous  lead  gasket  form  a  water-tight  joint.  The  rings  were  received  flat 
and  were  rolled,  butt  welded  and  expanded  to  the  exact  diameter.  Flat  plates 
were  butt  welded  together  in  an  automatic  welding  machine  and  rolled  to 
form  the  cylinder.  The  closure  seam  then  was  hand  welded  and  the  bell  and 
spigot  rings  were  hand  welded  on  either  end.  The  completed  cylinder  was  then 
tested  hydraulically  for  strength  and  water-tightness  at  a  pressure  sufficient 
to  produce  a  stress  of  23,000  pounds  per  square  inch  in  the  steel  cylinder.  The 
tested  cylinder  was  then  placed  horizontally  on  a-  mandril  which  rotated  and 
helically  wound  the  reinforcing  of  round  rods  around  the  cylinders  in  two 
cages,  one  circular  and  one  elliptical,  the  latter,  with  short  axis  vertical  in 
final  position,  being  required  for  the  support  of  the  dead  weight  of  the  pipe 
itself  and  of  the  trench  backfill.  The  ends  of  the  reinforcing  were  welded 
to  the  cylinder  and  longitudinal  bars  were  tack  welded  to  the  cages  holding 
them  rigid.  The  reinforced  cylinders  with  cages  attached  were  then  hauled 
to  the  casting  site  and  placed  vertically  on  the  base  rings  which  were  formed 
to  fit  the  bell  end  of  the  pipe.  At  the  Natick  plant  steam  cranes  placed  the 
inner  and  outer  forms  on  the  base  rings  and  the  pipes  were  ready  for  concrete. 
A  tamping  top  placed  on  the  upper  ends  of  the  forms  held  them  and  the  steel 
cylinder  in  position  during  concreting.  As  the  work  progressed  concrete  tests 
indicated  it  safe  to  reduce  the  cement  content  and  the  cement  was  gradually 
reduced  from  2.00  to  1.65  barrels  per  cubic  yard  but  was  increased  again  to 
1.75  during  colder  weather.  The  water-cement  ratio  averaged  about  5.5  gallons 
to  the  sack.  Test  strengths  in  excess  of  5,000  pounds  per  square  inch  at  28 
days  were  usually  obtained. 


Contract  85. — Manufacture  of  Precast  Pipe  for  Pressure  Aqueduct.  Canvas  Covers 
for  Steam  Curing  in  the  Casting  Line  and  for  Frost  Protection  in 
the  Water  Curing  and  Storage  Yard. 


Contract  85. — Delivering  the  46-ton   Sections  of   Precast   Pipe. 
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At  Natick  the  concrete  was  mixed  with  two  2-cubic  yard  mixers.  Cement 
was  received  in  bulk  cars  of  the  bottom-dump  type  and  unloaded  by  a  me- 
chanical screw  to  a  bucket  conveyor  and  thence  to  a  hopper  above  the  mixers. 
The  aggregates  were  trucked  to  the  work  and  dumped  into  a  hopper  under 
the  roadway.  From  here  they  were  conveyed  by  a  bucket  elevator  to  bins 
above  the  mixers.  The  aggregates  and  cement  were  proportioned  by  weight 
in  an  aggremeter  which  fed  either  mixer.  The  water  was  measured  by  an 
electrically-controlled  valve.  The  concrete  was  mixed  at  least  two  minutes  and 
then  poured  into  two  bottom-dump  buckets  with  a  capacity  of  2  cubic  yards 
each.  These  buckets  were  on  flat  cars  which  were  hauled  by  a  dinkey  loco- 
motive to  the  casting  site.  There  the  buckets  were  lifted  off  by  the  locomotive 
crane  and  the  concrete  deposited  into  a  continuously  rotating  hopper  placed 
on  the  tamping  platform  above  the  vertical  forms.  The  concrete  was  compacted 
by  external  electric  vibrators  placed  on  the  outer  forms.  To  provide  for  vertical 
and  horizontal  bends  in  the  pipe  line,  the  spigot  ring  was  welded  at  a  bevel, 
maximum  4^>  degrees,  and  the  tamping  top  equipped  to  hold  the  spigot  to  a 
true  circle  in  the  inclined  plane. 

At  Natick  after  the  concrete  was  poured  it  was  steamed  until  the  next  day 
when  the  forms  were  removed.  The  pipes  were  then  covered  with  canvas  and 
steamed  two  more  days.  On  the  third  day,  steel  struts  were  placed  inside  the 
pipes  to  prevent  sagging  during  moving  and  the  pipes  were  lifted  off  the  base 
rings  by  a  gantry  crane  which  straddled  them.  This  crane  then  turned  the 
pipes  on  their  sides  and  they  were  rolled  into  the  curing  yard.  There  the 
pipes  were  cured  12  days  more  by  keeping  them  moist  inside  and  out.  In  the 
warmer  weather  this  was  done  by  a  system  of  sprinklers  installed  on  the  top 
and  inside  the  pipes.  In  the  colder  weather  it  was  necessary  to  completely 
cover  the  pipes  and  bleed  steam  inside  the  enclosures,  when  the  air  temperature 
was  below  45  degrees,  creating  a  warm  fog  around  the  pipes.  This  required 
over  1,000  pieces  of  canvas  18  feet  square.  At  the  end  of  this  12-day  period, 
the  concrete  in  the  pipes  was  considered  cured.  They  were  then  rolled  onto 
Diesel-drawn  trailers  and  hauled  to  the  laying  contractors.  At  the  point  of 
delivery  the  pipe  was  rolled  from  the  trailer  on  skids  and  kept  under  control 
by  cable  around  the  pipe  snubbed  on  front  of  trailer. 

At  Southborough,  the  pipes  were  cast  vertically  in  a  manner  similar  to  that 
used  in  Natick.  The  concreting,  however,  was  done  with  a  portable  unit, 
1 -cubic  yard  capacity.  The  pipes  were  not  cured  by  steam  as  at  Natick  since 
curing  was  done  in  a  vertical  position  for  14  days.  Each  pipe  was  kept  wet 
for  that  period  by  sprinkling  except  in  the  colder  weather  when  curing  was 
effected  by  bleeding  steam  under  covers  placed  over  the  tops  of  the  vertical 
units. 

The  12-foot  6-inch  diameter  pipe  was  cast  in  lengths  of  12  feet  which  were 
all  designed  for  100  feet  hydrostatic  head.  Each  length  contained  about  20  cubic 
yards  of  concrete  and  weighed  about  46  tons.  The  11 -foot  6-inch  diameter 
pipe  was  cast  in  lengths  of  16  feet  and  designed  for  hydrostatic  heads  varying 
from  100  feet  to  220  feet,  the  difference  in  strength  being  obtained  by  varying 
the  thickness  of  the  steel  cylinder  and  also  the  size  and  spacing  of  the  rein- 
forcing. The  weight  of  each  section  of  pipe  varied  from  45  to  50  tons  and 
each  section  contained  about  20  cubic  yards  of  concrete.  The  7-foot  diameter 
pipe  was  cast  in  lengths  of  12  feet  each,  weighing  about  16  tons  and  containing 
about  7  cubic  yards  of  concrete.  It  was  also  designed  for  hydrostatic  heads 
varying  from   100  feet  to  220  feet. 

Grading  of  the  Southborough  site  for  casting  the  12-foot  6-inch  pipe  was 
started  March  16.  Casting  commenced  May  1  and  continued  at  the  rate  of 
five  units  a  day  until  completion  on  November  14.  90.4  per  cent  of  all  pipe 
required  of  this  size  was  completed  and  delivered  at  the  end  of  the  year. 
The  first  11-foot  6-inch  pipe  was  cast  at  the  Natick  plant  April  17.  It  required 
a  few  weeks  for  the  manufacturing  operation  to  be  smoothed  out  and  then  24 
pipes  were  cast  each  day.  97.1  per  cent  of  the  total  pipe  required  was  cast 
at  the  end  of  the  year.    Delivery  of  these  pipes  to  the  laying  contractors  was 


20  P.D.  147 

started  May  16  and  89.3  per  cent  of  the  total  pipe  required  was  delivered 
at  the  end  of  the  year.  Casting  of  the  7-foot  pipe  commenced  June  16  and 
continued  at  the  rate  of  8  units  a  day  until  completion  August  8,  and  all 
units  were  delivered  to  the  laying  contractors  at  the  end  of  the  year.  The 
manufacture  of  all  the  pipe  was  nearly  complete  and  considerably  in  advance 
of  scheduled  requirements. 

The  value  of  work  included  in  contract  estimates  to  November  24  the  date 
of  the  latest  estimate,  was  $3,547,720-70,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  324  men,  the  maximum  being: 
504  for  the  week  ending  July  1. 

The  principal   items  of  plant  were  as  follows: 


For  the  Ring  Shop 


1      12-inch  slip  rolls 

1  Bevel  forming  machine 

2  200-400  amp.  arc  welding  machine 


For  the  138  and  150-inch  Steel  Shop 

1  135-inch  power  shears 

4  Welding  tables 
29     150-400  amp.  arc  welding  machines 

2  1000-2000  automatic  arc  welding  machines 

1  16-foot  slip  rolls 

2  Winding  mandrils 

For  the  Natick  Casting  Yard 

Concreting  plant 

74  Base  rings 

25  Sets  of  forms  and  tamping  tops 

1  50-ton  gantry  crane 

3  Steam  cranes,  50-foot  boom 

5  Locomotives,  2  steam  and  3  gas 
3  2-cu.  yd.  rotating  hoppers 
5  70-ton  tractors  with  50-ton  trailers 

2  400-amp.  arc  welding  machines 
Miscellaneous    railroad   equipment    including   nearly    5,000    feet   of   track. 

Other  miscellaneous  equipment  included  nearly  4,800  steel  struts  for  bracing  inside  the  pipe, 
and  over  three  miles  of  steam  and  sprinkler  pipe  and  hose. 

For  the  Southborough  Casting  Yard 

Concreting  plant 
1     Gasoline  crane,  50-foot  boom 
5      Sets  of  forms  and  tamping  tops 
1      100-ton  A-frame  gantry 

Miscellaneous  tractor  equipment 

Other  miscellaneous  equipment  including  860  steel  struts  for  bracing  inside  the  pipe  and  7,000 

feet  of  steam  and  sprinkler  pipe. 

For  the  84-inch  Steel  Shop  and  Casting  Yard 

Concreting  plant 
1      12-foot  slip  rolls 
i     Welding  table 
8     200-400  arc  welding  machines 
1      Winding  mandril 
1     Gasoline  crane,  50-foot  boom 
8     Sets  of  forms  and  tamping  tops 

Miscellaneous  tractor  equipment 

Maintenance  of  Records 

Photographic  Records. — The  taking  of  moving  pictures  from  time  to  time 
to  illustrate  the  progress  of  the  work  was  continued. 

Cemetery  Records. — Records  of  assignment  of  lots  and  interments  in  Quabbin 
Park  Cemetery  and  of  the  general  removal  of  bodies  from  existing  cemeteries 
in  the  reservoir  area  were  maintained. 

Cost  Records. — Assistance  was  given  to  the  Secretary's  office  in  the  appor- 
tioning of  costs  and  the  preparation  of  financial  statements.  Time  and  cost 
records  covering  all  operations  under  PWA  grants  were  maintained. 

Inventories. — Inventory  records  of  tools  and  equipment  in  the  Commission's 
offices  and  storehouses  were  kept  up  to  date. 
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Southborough-Framingham  Division 

The  Southborough-Framingham  Division  continued  in  charge  of  the  field 
work  in  connection  with  Sections  1,  2  and  3  of  the  pressure  aqueduct  and  was 
in  charge  of  the  construction  of  this  westerly  half  of  the  aqueduct.  All  work 
west  of  Sudbury  Reservoir  was  done  in  cooperation  with  the  Clinton  office  of 
the  Water  Division  of  the  Metropolitan  District  Commission,  E.  R.  B.  Allardice, 
Superintendent.  All  work  in  the  vicinity  of  Sudbury  Reservoir  and  easterly 
was  done  in  cooperation  with  the  Framingham  office  of  said  division,  Isreal 
P.  Aubey,   Superintendent. 

Miscellaneous  Office  Work 

Semi-monthly  estimates  for  Contract  74  and  monthly  estimates  for  Contracts 
75  and  77  were  prepared.  Topographic  and  real  estate  plans  were  prepared 
along  the  entire  4.9  miles  of  the  cut-and-cover  aqueduct  line.  Taking  plans 
were  prepared  covering  about  99  acres  along  these  sections,  1  and  3,  and  for 
those  shaft  heads  and  that  portion  of  the  tunnel,  Section  2  under  Sudbury 
Reservoir,  which  were  required  to  be  taken  outside  the  lands  of  the  Common- 
wealth. Data  on  the  titles,  assessed  valuation,  etc.,  of  all  property  taken  were 
furnished  by  the  headquarters  office.  Additional  topographic  details  were  plotted 
in  the  vicinity  of  culverts,  blow-offs  and  road  crossings. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  Contracts  74,  75,  77  and  100.  Surveys 
were  made  for  the  aqueduct  line  and  all  appurtenant  structures.  The  center 
line  of  the  cut-and-cover  aqueduct  was  taped  a  distance  of  about  4.9  miles, 
and  the  surface  profile  taken.  Rod  soundings  and  test  pits  were  continued 
until  March  31  with  a  labor  force  which  averaged  about  6  men. 

Prior  to  May  23,  photographs  of  real  estate  and  construction  work  along 
the  entire  pressure  aqueduct  line  were  taken  by  personnel  from  the  Quabbin 
Reservoir  and  Aqueduct  Division,  and  after  that  date  by  the  personnel  of  this 
division.  During  the  year,  1,296  photographs  were  taken  by  this  division. 
Miscellaneous  tests  of  aggregates  for  concrete  were  made  and  concrete  cylinders 
prepared  and  sent  for  testing  to  the  Commission's  laboratory  in  the  Wayland- 
Weston  Division.  Samples  of  rock  were  collected  from  the  tunnel  excavations 
and  geological  studies  continued  throughout  the  year. 

Progress  of  Contracts 

Contract  74. — Bids  were  opened  December  15,  1938,  for  Contract  74,  for 
constructing  the  Southborough  Tunnel,  Section  2  of  the  pressure  aqueduct  in 
the  Town  of  Southborough.  This  is  a  PWA  contract.  Eight  bids  were  received, 
ranging  from  $3,197,015.00  to  $4,905,310.00.  Three  were  from  contractors  in 
New  York  and  one  each  from  contractors  in  Massachusetts,  Pennsylvania, 
Illionois,  Minnesota  and  California.  The  contract  was  executed  December  30, 
1938,  with  West  Construction  Company,  Boston,  Mass.,  the  lowest  bidder. 
The  work  consisted  of  sinking  and  lining  with  concrete  four  shafts  varying 
in  depth  from  160  feet  to  237  feet,  and  driving  from  these  shafts  and  lining 
with  concrete  about   15,880  feet  of  hard  rock  tunnel. 

The  work  was  begun  January  20  with  the  clearing  of  the  site  in  the  vicinity 
of  Shaft  2.  At  Shaft  1,  which  was  the  most  inaccessible  of  the  four  locations, 
clearing  was  started  February  24,  and  the  shaft  working  area  completely 
cleared  March  11.  Access  to  the  shaft  consisted  of  a  20-foot  right-of-way 
about  3,000  feet  long.  Clearing  at  the  other  shafts  was  completed  February  13. 
Typical  contractor's  buildings  at  each  shaft  head  were  a  dry  house,  compressor 
house,  blacksmith  shop,  contractor's  office  and  engineer's  office.  The  main 
powder  magazine  was  built  in  an  isolated  location  in  the  vicinity  of  Shaft  3 
on  the  shore  of  Sudbury  Reservoir,  remote  from  residential  areas. 
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Electrical  power  for  the  contractor's  operations  was  purchased  from  the 
Commission  under  an  arrangement  which  required  him  to  repair  and  replace 
certain  equipment  at  the  Sudbury  Dam  power  station  and  to  furnish  electricity 
and  subsequently  remove  the  power  lines  and  other  equipment.  The  total 
electric  energy  used  during  the  year  was  2,043,400  kilowatt  hours. 

In  order  to  protect  the  existing  water  supply  in  the  immediate  vicinity,  all 
toilet  fixtures  in  the  contractor's  buildings  were  connected  at  Shafts  3  and  4 
to  10,000-gallon  tanks,  from  which  the  sewage  was  trucked  daily  to  a  manhole 
in  the  Marlborough  sewerage  system,  and  at  Shafts  1  and  2  they  were  con- 
nected to  septic  tanks.  As  a  further  protection  of  the  District's  water  supply 
the  entire  area  of  construction  operations  was  fenced  at  each  shaft.  All  drainage 
from  the  tunnel  spoil  banks  and  the  contractor's  operations  was  collected  in 
a  settling  basin  at  each  shaft,  from  which  the  effluent  was  chlorinated.  The 
tunnel  excavations  were  exceptionally  dry. 

The  entire  construction  work  was  remarkably  free  from  serious  accidents 
and  there  were  no  fatalities. 

The  method  used  in  sinking  and  lining  each  of  the  shafts  was  the  same. 
In  earth  the  excavation  was  done  by  hand,  the  material  being  hoisted  from 
the  shaft  in  buckets  by  a  stiff-leg  derrick.  The  excavation  was  supported  by 
timbering.  In  rock  the  drilling  was  done  with  jack  hammers,  the  holes  loaded 
with  40  per  cent  dynamite  and  blasted.  The  muck  was  excavated  by  hand 
and  removed  in  the  same  manner  as  the  overburden.  Concrete  shaft  lining 
was  started  when  the  excavation  had  reached  a  depth  in  rock  of  40  to  45  feet. 
From  6  to  8  sets  of  forms  5  feet  high  were  poured  at  once.  At  Shafts  2  and 
3  transit  mixed  concrete  was  used.  The  average  weekly  progress  of  shaft 
sinking  and  lining  varied  from  17.3  feet,  at  Shaft  1,  to  17.8  feet,  at  Shaft  2, 
except  that  at  the  larger  Shaft  4  where  provision  is  made  in  the  finished 
construction  for  both  a  dry  and  a  wet  well,  the  average  progress  was  only 
12.9  feet.  Sinking  of  all  shafts  to  the  bottom  of  the  sump  was  completed 
June  10.  Shafts  3  and  4  were  grouted  to  reduce  the  flow  of  water.  At  Shafts 
1  and  2  this  was  sufficiently  taken  care  of  by  plugging  the  grout  pipes  pending 
grouting  at  a  later  date. 

The  tunnel  headings  were  turned  and  excavation  carried  for  a  short  distance 
by  the  heading  and  bench  method,  drilling  by  jack  hammers  and  excavating 
the  muck  by  hand.  Then  progress  was  suspended  and  equipment  for  tunnel 
excavation  erected.  This  included  a  head  frame  over  each  shaft,  single  counter- 
weighted  cage,  narrow-gage  tracks  in  the  tunnel  and  on  the  spoil  banks,  drill 
jumbos  and  mucking  machines  placed  in  the  tunnel,  also  air,  water  and  electric 
lines  and  ventilating  systems.  Excavation  was  then  resumed  by  the  full-face 
method.  The  jumbo  mounted  five  automatic  drifting  drills.  An  average  of  37 
holes  10  to  12  feet  deep  in  the  heading  were  loaded  with  40  per  cent  dynamite. 
Muck  cars  of  4  to  5  cubic  yards  capacity  were  loaded  by  the  mucking  machine, 
hauled  onto  the  cage,  hoisted  to  the  shaft  head  and  emptied  into  a  rock  hopper 
from  which  the  muck  was  carried  in  trucks  to  the  spoil  area.  In  the  double 
headings  from  Shafts  2  and  3  the  alternation  of  operations  from  one  heading 
to  the  other,  by  drilling  and  blasting  one  heading  while  mucking  the.  other, 
enabled  faster  progress  per  heading  to  be  made  than  at  Shafts  1  and  4. 

Tunnel  excavation  progressed  as  follows  after  cage  installation :  At  Shaft  1 
it  started  July  14  and  was  extended  1,862  feet  from  the  shaft  at  the  end  of 
the  year.  At  Shaft  2  full-face  excavation  of  the  west  heading  started  June  16 
and  was  extended  2,956  feet  from  the  shaft  at  the  end  of  the  j^ear.  The  east 
heading  started  June  30  and  was  extended  2,573  feet  from  the  shaft  to  the 
point  of  holing  through.  This  occurred  November  23.  At  Shaft  3  full-face 
excavation  of  the  west  heading  started  June  5  and  was  extended  2,979  feet 
to  the  point  of  holing  through.  The  east  heading  started  June  20  and  was 
extended  2,840  feet  from  the  shaft  to- the  point  of  holing  through  November  17. 
At  Shaft  4  the  full-face  excavation  was  started  July  3  and  extended  2,060  feet  to 
the  point  of  holing  through. 

The  tunnel  excavation  required  support  for  a  length  of  only  691  feet  or  4  1/3 
per  cent  of  the  total  3  miles  between  Shafts  1  and  4.    The  contractor  purchased 
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sand  and  stone  for  tunnel  concrete  from  pits  in  North  Grafton,  Worcester, 
Natick  and  Ashland,  and  on  November  7  started  hauling  the  same  to  stock 
piles  at  Shafts  2  and  3.  He  started  work  on  the  erection  of  aggregate  and 
cement  hoppers  October  9.  At  the  end  of  the  year  the  concreting  plant  at 
Shaft  2  was  40  per  cent  complete;  at   Shaft  3,  80  per  cent. 

The  value  of  work  included  in  contract  estimates  to  November  29,  the  date 
of  the  latest  estimate,  was  $1,713,418.00,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.  The  contractor's  force  averaged  313  men 
during  the  year. 

The  principal  items  of  plant  equipment  for  tunnel  driving  consisted  of  the 
following  at  each  shaft:  A  main  5-ton"  hoist,  air  compressors  of  about  1,200 
cubic  feet  per  minute  capacity,  drill  sharpening  equipment,  pumps,  transformers, 
trucks,  etc.,  with  a  drill  jumbo  and  mucking  machine  in  each  heading,  electric 
locomotives,  muck  cars,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  74  are  as  follows : 


Earth  excavation  in  shafts  ..... 

Rock  excavation  in  shafts   .  .  .  . 

Excavation  in  tunnel,  except  within  50  feet  of  shaft 

Pumping  from  shafts  and  tunnel 

Drainage  channels  for  shafts  and  tunnel     . 

Concrete  masonry  in  shafts 

Materials  for  concrete  masonry  in  tunnel  . 

Structural  steel  support  in  shafts  and  tunnel 

Mixing   and    placing    grout 

Portland    cement  ..... 

Steel   for    reinforcing   concrete     . 

Refilling    and    embanking     .... 

Miscellaneous   cast   iron,    wrought   iron   and   steel 

Fences    for   sanitary    protection   of   watersheds    . 


730  cu.  yds. 
10,000    "       " 
center  lines        .         .  135,760 


15,250  million  ft.  gals. 
10,490  lin.  ft. 

1,970  cu.  yds. 
29,490    "      " 
209,150  lbs. 

50  cu.  yds. 

3,450  bbls. 
16,100  lbs. 
21,290   cu.   yds. 

6,500  lbs. 

8,200  lin.  ft. 


Contract  75. — Bids  were  opened  February  16,  for  constructing  Section  1  of 
the  cut-and-cover  pressure  aqueduct  in  the  towns  of  Marlborough  and  South- 
borough.  This  is  a  PWA  contract.  Seven  bids  were  received,  ranging  from 
$503,871.38  to  $753,836.44.  The  contract  was  executed  March  13  with  B.  A. 
Gardetto,  Inc.,  Boston,  Massachusetts,  the  lowest  bidder.  The  work  consists 
of  raising  the  embankments  surrounding  the  upper  end  of  the  open  channel 
just  below  the  Wachusett  Aqueduct  terminal  chamber  to  divert  all  local  drain- 
age therefrom,  constructing  a  masonry  diverting  dam  and  spillway  across  the 
open  channel  about  1,200  feet  below  the  terminal  chamber  to  create  an  intake 
or  regulating  basin  between  the  Wachusett  grade-line  aqueduct  and  the  new 
pressure  aqueduct,  and  laying  about  9,600  feet  of  precast  steel-cylinder  concrete 
pipe  12  feet  6  inches  in  diameter,  furnished  and  delivered  by  the  Commission, 
to  connect  this  intake  with  the  downtake  shaft  of  the  Southborough  Tunnel. 

The  contractor  commenced  clearing  along  the  aqueduct  line  March  15  and 
continued  clearing,  grubbing  and  stripping  until  October  23.  The  work  fol- 
lowed closely  the  District's  open  channel  into  Sudbury  Reservoir,  and  to 
protect  the  existing  water  supply  the  contractor  constructed  5,800  feet  of  fence 
and  installed  chlorinators  at  various  points  along  the  line  of  his  work.  Exca- 
vation for  the  diversion  of  local  Crane  Brook  drainage  was  commenced  April 
17  and  suspended  May  27.  Construction  of  roads  and  storage  areas  for  the 
delivery  of  the  pipe  was  started  April  22.  At  the  same  time  excavation  for 
the  aqueduct  line  was  started  at  the  east  end  near  the  tunnel  shaft,  and  was 
about  90  per  cent  complete  at  the  end  of  the  year.  The  12-foot  6-inch  diameter 
pipe  units  were  12  feet  long  and  weighed  approximately  46  tons  each.  Sections 
used  for  vertical  and  horizontal  bends  averaged  slightly  shorter  on  account  of 
their  beveled  ends.  Delivery  of  the  pipe  commenced  May  24  and  at  the  end 
of  the  year  731  units,  or  8,772  feet,  were  delivered.  Where  the  trench  was 
through  ledge  a  concrete  base  was  first  poured.  In  earth  the  pipe  was  laid 
directly  on  the  bottom  of  the  excavation  except  that  a  screened-gravel  base 
was  placed  in  some  wet  places  and  tile  drains  in  addition  were  required  in 
others   for   underdrainage. 

Pipe  laying  commenced  June  18  about  140  feet  from  the  east  end,  or  as 
near  the  operations  of  the  tunnel  contractor  at  Shaft    1   as  was  feasible,  and 
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continued  westerly  throughout  the  year.  For  placing  the  pipe  a  50-ton  steam 
powered  railroad  crane  was  operated  on  track  laid  on  the  bottom  of  the 
trench,  this  being  possible  on  account  of  the  fact  that  the  entire  length  under 
this  contract  was  at  a  uniform  and  nearly  level  grade.  Ramps  from  the 
original  surface  to  the  bottom  of  the  trench  were  constructed  at  right  angles 
to  the  trench  at  various  points  as  the  laying  progressed.  The  section  of 
pipe  to  be  placed  was  let  down  the  ramp  by  a  single  cable  running  from  the 
hoist  drum  of  a  tractor  around  the  pipe  and  back  to  the  tractor.  After  the 
pipe  was  lowered  to  the  track  the  cable  from  the  crane  was  slung  around  it, 
the  pipe  was  lifted  and  a  small  flat  car  pushed  under  it.  The  crane  then 
moved  the  car  and  pipe  up  to  position.  Meanwhile  the  track  and  ties  had 
been  removed  in  the  space  where  the  pipe  was  to  be  set.  The  track  was 
built  in  short  sections  which  were  handled  by  the  locomotive  crane.  The 
crane  lifted  the  pipe  off  the  car  which  was  pushed  back  against  the  crane, 
and  the  pipe  was  moved  forward  the  short  remaining  distance  and  lowered 
and  eased  into  position.  Hydraulic  jacks  were  used  to  bring  the  pipe  entirely 
into  place.  At  some  points  it  was  found  expedient  to  leave  a  few  ties  under 
the  pipe  to  help  hold  it  to  grade. 

Before  the  spigot  end  of  the  pipe  being  placed  was  inserted  into  the  bell 
end  of  the  last  pipe  in  place,  a  fiber-filled  lead  gasket  was  set  in  this  bell  end 
and  hammered  in  place.  After  the  pipe  was  set  in  place,  the  joints  were  given 
a  preliminary  caulking  from  the  inside,  and  on  the  outside  filled  with  mortar 
mixed  in  a  small  gasoline-powered  mixer  and  placed  in  the  joint  by  hand. 
The  concrete  cradle  was  then  poured  supporting  approximately  the  lower 
third  (120  degrees)  of  the  pipe.  Final  caulking  was  delayed  until  after  the 
backfill  was  placed.  This  caulking  was  done  from  July  25  to  October  5  when 
it  was  about  30  per  cent  complete.  Finishing  the  inside  joints  with  mortar 
placed  by  guniting,  and  by  hand,  was  started  July  28  and  on  August  16  it 
was  about  4  per  cent  complete. 

Laying  continued  until  the  end  of  the  year  when  677  sections,  or  8,119  feet, 
had  been  placed.  The  average  number  of  sections  placed,  on  each  day  on 
which  pipe  was  actually  placed,  was  10.  The  maximum  in  any  one  day  was 
20.  Refill  over  the  aqueduct  was  started  July  11  and  at  the  end  of  the  year 
approximately  7,000  linear  feet  had  been  backfilled. 

The  contract  included  two  road  crossings,  eight  culverts,  one  pipe  line  to 
take  care  of  local  drainage,  and  one  emergency  overflow  spillway  consisting 
of  two  concrete  collars  to  confine  the  wash  of  material  across  the  top  of  the 
pipe  line  in  case  excessive  floods  exceed  the  capacity  of  surface  gutters  across 
the  top  of  the  pipe.  Part  of  the  concrete  used  in  these  special  structures  and 
in  the  pipe  cradle,  etc.  was  mixed  at  the  site  of  the  work  and  part  was 
transit  mixed,  aggregates  being  obtained  from  borrow  pits  in  Natick,  Shrews- 
bury and  Saxonville. 

To  construct  the  overflow  dam  across  the  open  channel  a  sand-bag  cofferdam 
was  constructed  across  the  channel  just  upstream  and  another  just  downstream, 
the  latter  consisting  of  filling  the  archway  under  the  stone  bridge  just  down- 
stream from  the  site.  The  flow  of  water  in  the  open  channel  was  maintained 
in  a  diversion  ditch  constructed  around  the  south  end  of  the  overflow  dam  site 
and  the  stone  bridge.  A  ditch  from  the  open  channel  above  the  upper  sand-bag 
cofferdam  to  the  lower  end  of  the  Crane  Brook  diversion  ditch  was  excavated. 
Placing  of  concrete  for  the  intake  structure  commenced  September  23.  Stone 
masonry  was  supplied  from  a  quarry  in  West  Townsend  and  was  first  placed 
in  the  work  August  28.  At  the  end  of  the  year  masonry  in  the  dam  abutments 
was  completed  except  the  cap  stones,  and  masonry  in  the  dam  was  about  90 
per  cent  completed. 

The  value  of  work  included  in  contract  estimates  to  November  18,  the  date 
of  the  latest  estimate,  was  $295,215.38,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  84  men.  He  worked  three  8-hour 
shifts  in  making  preparations  for  laying  the  pipe,  and  while  laying  the  pipe 
worked  one  8-hour  shift  or  two  7-hour  shifts,  depending  upon  the  available 
supply  of  pipe. 
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Contract  75. — Placing  the  Precast   Pipe  in  the   Pressure  Aqueduct.    Rolling"   12-foot 

6-inch  Diameter  Pipe  Down  the  Ramp. 
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Contract  75. — Handling   12-foot  6-inch    Diameter    Pipe   by   Locomotive   Crane   in  the 

Trench   Bottom. 
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The  principal  items  of  plant  were  as  follows: 

1  50-ton  railroad  derrick  car 

7  Power  shovels  and  excavators 

2  Truck   cranes 
6  Bulldozers 

3  12-cubic   yard   tractor   wagons 
1  2-unit   Sheep's-foot   roller 

Miscellaneous   pumps,   air   compressors,    concrete  mixers,    trucks,    etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  75  are  shown  in  an  accompanying  table. 

Contract  77. — Bids  were  opened  April  18,  for  constructing  Section  3  of  the 
cut-and-cover  pressure  aqueduct  in  the  towns  of  Southborough  and  Framing- 
ham.  This  is  a  PWA  contract.  Six  bids  were  received,  ranging  from  $497,- 
382.48  to  $620,552.73.  The  contract  was  executed  May  3  with  B.  A.  Gardetto, 
Inc.,  Boston,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  16,600 
feet  of  precast  steel-cylinder  reinforced  concrete  pipe  1 1  feet  6  inches  in  diameter, 
furnished  and  delivered  by  the  Commission,  extending  from  the  uptake  shaft 
of  the  Southborough  Tunnel  just  below  Sudbury  Dam  to  a  point  east  of  Edgell 
Road  in  Framingham,  and  constructing  appurtenant  works  to  provide  connec- 
tions at  the  top  of  the  uptake  shaft  for  the  regulation  at  this  point  of  the  flow 
in  the  new  pressure  aqueduct,  and  to  provide  emergency  connections  with  Sud- 
bury Reservoir  and  with  the  intake  to  Weston  Aqueduct. 

The  contractor  commenced  clearing  along  the  aqueduct  line  May  3  and  con- 
tinued clearing,  grubbing  and  stripping  until  the  end  of  the  year.  A  portion 
of  the  work  was  along  the  shore  of  the  District's  Framingham  Reservoir  No. 
3,  and  to  protect  the  existing  water  supply  the  contractor's  operations  were 
fenced  and  tributaries  of  the  reservoir  chlorinated.  Construction  of  roads  and 
storage  areas  for  the  delivery  of  pipe  was  started  May  22  and  excavation  for 
the  aqueduct  line  was  started  at  the  east  end  May  29.  The  11-foot  6-inch 
diameter  pipe  units  were  16  feet  long  and  the  weights  varied  from  40  to  50 
tons  each.  Delivery  of  the  pipe  commenced  June  6  and  at  the  end  of  the  year 
990  units,  or  15,840  feet,  of  the  11-foot  6-inch  pipe,  and  6  units,  or  72  feet, 
of  smaller  7-foot  diameter  pipe  for  the  emergency  cross  connection  to  Weston 
Aqueduct,  were  delivered.  The  method  of  preparing  foundations  and  cradling 
the  pipe,  etc.,  was  the  same  as  previously  described  for  Contract  75. 

Pipe  laying  commenced  August  11  at  the  extreme  east  end  and  continued 
westerly  throughout  the  year.  The  pipe  was  placed  by  a  gantry  crane  or 
traveling  stiff-legged  derrick  of  52  tons  capacity  carried  on  a  bridge  having 
a  span  of  54  feet.  This  rides  on  rails  placed  on  berms  at  the  top  of  the  slope. 
When  the  gantry  was  in  position  to  place  a  section  of  pipe,  the  pipe  was  moved 
within  reach  of  the  gantry  by  rolling  with  a  bulldozer.  A  sling  was  then 
attached  and  the  pipe  which  was  lifted  by  the  gantry  was  swung  over  and 
lowered  into  the  trench  and  eased  into  final  position.  When  placing  the  pipe 
uphill,  the  gantry  was  anchored  by  bulldozers  and  other  equipment  attached 
to  it  by  cables.  When  placing  the  pipe  downhill,  the  gantry  was  anchored 
in  the  same  manner  and  the  pipe  was  anchored  through  the  existing  pipe  line. 

In  this  way  grades  as  steep  as  about  15  per  cent  were  negotiated  by  the 
gantry,  the  actual  grade  of  the  pipe  itself  having  a  maximum  steepness  of  about 
30  per  cent.  The  gantry  was  worked  in  a  retreating  position,  straddling  the 
open  trench  and  with  the  boom  reaching  backward. 

Fiber-filled  lead  gaskets  were  set  in  all  the  pipes  as  they  were  placed  in  a 
manner  similar  to  that  previously  described  for  Contract  75.  Preliminary 
caulking  was  started  August  21,  and  final  caulking  was  started  November  24. 
Mortar  filling  of  inside  joints  was  completed  in  only  three  joints  at  the  end 
of  the  year.  Mortar  filling  of  the  outside  joints  and  concrete  cradling  was 
done  in  the  same  manner  as  previously  described  for  Contract  75.  These 
operations   started   August  24  and  continued  throughout  the  year. 

Laying  continued  until  the  end  of  the  year  when  860  sections,  or  13,760  feet, 
had  been  placed.  The  average  number  of  sections  placed  on  each  day  during 
actual  placing  was  11.  The  maximum  in  any  one  day  was  31,  on  September 
12.    Refill  over  the  aqueduct  was  started  August  27  and  at  the  end  of  the  year 
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approximately  85  per  cent  of  the  line  was  covered,  but  not  graded.  The  work 
involved  the  construction  of  five  highway  crossings  and  one  railroad  crossing 
under  the  Old  Colony  Branch  of  the  New  York,  New  Haven  and  Hartford 
Railroad.  For  the  latter,  the  railroad  erected  a  temporary  bridge  on  piles  driven 
outside  the  limits  of  the  pipe  line.  Pile  driving  started  July  12  and  the  tracks 
were  relaid  over  the  temporary  bridge  July  30.  A  concrete  envelope  was  con- 
structed around  the  pipe  and  completed  September  20.  The  track  was  restored 
in  its  original  position  October  '19.  The  railroad  crew  averaged  15  men  for 
51  working  days,  the  maximum  force  being  82  men.  The  contractor's  work  also 
included  the  construction  of  10  culverts  to  provide  local  drainage  underneath 
the  pipe  line  and  6  special  overflow  sections,  similar  to  those  previously  described 
for  Contract  7t>. 

The  value  of  work  included  in  contract  estimates  to  November  27,  the  date 
of  the  latest  estimate,  was  $255,682.03,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.  The  contractor's  force  averaged  92  men  from 
the  commencement  of  work,  the  maximum  being  156  for  the  week  ending 
October  21.  In  general  the  contractor  worked  two  6>4-hour  shifts  in  the 
summer  and  one  8-hour  shift  in  the  fall  on  pipe  laying,  two  8-hour  shifts  on 
excavation  and  one  8-hour  shift  on  other  miscellaneous  operations. 

The  principal  items  of  plant  were  as  follows : 

1     Gantry  crane 

5  Power  shovels 

1  40-ton  crane    (also  used  on  Contract  75) 

3  Dragline  excavators 

6  Caterpillar-tractor   bulldozers 
1  Scraper  wagon 

Miscellaneous  pumps,  air  compressors,  trucks,  concrete  mixer,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  77  are  shown  in  an  accompanying  table. 

Contract  100. — Bids  were  opened  October  19,  for  constructing  mortar  lining 
in  the  Wachusett  Aqueduct  at  its  crossing  of  the  Assabet  River  in  the  Town 
of  Northborough.  This  is  a  PWA  contract.  Three  bids  were  received,  ranging 
from  $5,805.80  to  $7,870.31.  The  contract  was  executed  October  27  with  the 
National  Gunite  Contracting  Company,  Boston,  Mass.,  the  lowest  bidder.  The 
work  consists  of  cleaning  and  preparing  the  surface  and  waterproofing  with 
mortar  lining  a  length  of  about  500  feet  of  the  aqueduct  at  the  Assabet  River 
bridge. 

The  contractor  commenced  assembling  his  equipment  October  20,  and  on 
October  22  the  flow  from  Wachusett  Dam  was  shut  off  and  the  aqueduct 
unwatered  by  a  sand-bag  cofferdam  just  below  the  bridge  which  was  necessary 
on  account  of  backwater  from  the  cofferdam  across  the  open  channel  con- 
structed under  Contract  75.  For  access  for  equipment,  men,  and  materials, 
the  contractor  used  a  manhole  at  the  east  end  of  the  bridge.  The  brick  lining 
was  cleaned  October  23  and  24  and  air,  water  and  sand  blast  was  found  to 
give  the  best  results  in  removing  the  thin  coating  of  scum  consisting  largely 
of  crenothrix.  Placing  of  wire  mesh  on  the  roof  was  completed  October  26. 
Guniting  operations  were  started  at  2 :45  P.M.,  October  24,  and  completed  at 
4  A.M.,  October  29.  The  invert  and  sidewalls  up  to  about  the  springing  line 
were  first  gunited  and  allowed  to  set  before  the  upper  sidewalls  and  arch 
were  done.  A  crack  which  existed  along  the  sidewalls  near  the  roof  was 
cleaned  out  and  filled  with  mortar  before  the  lining  was  placed.  At  each  end 
a  course  of  brick  work  was  removed  from  the  sidewalls  and  invert  and  the 
mortar  lining  was  brought  into  these  openings  against  the  sheet  lead  inter- 
lining to  form  a  waterstop.  A  mixture  of  1  part  cement  to  3  parts  sand  was 
used  for  the  mortar  lining.  After  the  entire  area  was  chlorinated  the  aqueduct 
was  returned  to  service  November  1. 

The  value  of  work  included  in  contract  estimates  to  November  27,  the  date 
of  the  latest  estimate,  was  $4,900.00,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.    Operations  were  carried  on  with  three  8-hour 
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shifts.    The   contractor's   force  averaged   22   men,   the  maximum   being   77  on 
October  27. 

The  principal  items  of  plants  were  as  follows : 

4     Portable  compressors 

1  3Vz  cubic-foot  concrete  mixer 

2  Cement  guns 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract   100  are  as  follows : 

Preparation  of  aqueduct  surfaces 2,000  sq.  yds. 

Mortar   lining 2,000    "       " 

Portland  cement         .         . 200  bbls. 

Wayland-Weston  Division 

The  Wayland-Weston  Division  continued  in  charge  of  the  field  work  and 
construction  of  Sections  4,  5  and  6,  the  easterly  half  of  the  pressure  aqueduct, 
including  the  Norumbega  high-level  distribution  reservoir  and  also  the  ad- 
ditional pipe  lines  in  the  Weston  Aqueduct  siphons.  All  work  was  done  in 
cooperation  with  the  Framingham  office  of  the  Water  Division  of  the  Metro- 
politan District  Commission,  Isreal  P.  Aubey,  Superintendent. 

Miscellaneous   Office    Work 

Semi-monthly  estimates  for  Contracts  80  and  81,  monthly  estimates  for 
Contracts  73,  76,  78  and  79,  and  the  final  estimate  for  Contract  76  were  pre- 
pared. Topographic,  real  estate  and  taking  plans  were  prepared  on  the  easterly 
section  of  the  aqueduct  and  also  for  Sections  2  and  3  prior  to  the  taking  over 
of  this  work  by  the  Southborough-Framingham  Division.  Data  on  the  titles, 
assessed  valuation,  etc.,  of  all  property  taken  were  furnished  by  the  head- 
quarters office.  Additional  topographic  details  were  plotted  in  the  vicinity  of 
culverts,  blow-offs  and  connections  to  the  existing  Weston  Aqueduct  supply 
mains,  and  for  the  dam  sites  and  other  details  for  the  Norumbega  Reservoir. 

Miscellaneous   Field    Work 

Lines  and  grades  were  given  for  Contracts  73,  76,  78,  79,  80  and  81. 
Surveys  were  made  for  the  aqueduct  line  and  all  appurtenant  structures.  The 
center  line  was  taped  and  surface  profile  taken.  Rod  soundings  were  completed 
May  13  on  the  aqueduct  line  and  also  at  the  sites  of  the  embankments  of 
Norumbega  Reservoir  with  a  labor  force  which  averaged  about  9  men.  Surveys 
and  profiles  were  made  along  the  line  of  the  Weston  Aqueduct  siphons.  A 
labor  force  of  13  men  were  five  days  removing  nursery  stock  from  the  pressure 
aqueduct  taking  through  the  property  of  the  Weston  Nurseries.  Surveys  were 
made  for  a  geologic  profile  along  the  aqueduct  line. 

Testing    Laboratories 

Concrete  Laboratory. — A  concrete  laboratory  was  established  at  the  Speen 
Street  site  of  the  contractor's  plant  for  the  manufacture  of  pipe  under  Contract 
85.  Tests  were  made  here  on  materials  used  in  connection  with  many  con- 
tracts under  this  and  other  divisions,  the  Speen  Street  location  being  selected 
because  of  the  large  amount  of  work  required  to  be  done  in  connection  with 
the  manufacture  of  the  steel-cylinder  concrete  pipe.  The  laboratory  was  equipped 
with  a  moist  room  for  the  curing  of  concrete  test  cylinders  and  a  compression 
machine  for  crushing  them.  Equipment  for  aggregate  screening,  etc.,  was 
moved  from  the  laboratory  in  the  reservoir  division.  Tests  were  made  to 
determine  the  suitability  of  soil  for  loaming.  Proposed  concrete  aggregates 
were  examined  in  advance  of  the  work  to  determine  their  suitability  and  routine 
control   tests  for  color,  grading  and  moisture   were  made  daily  or   weekly  as 
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required.  Tests  for  weight,  voids  and  absorbed  moisture  were  made  as  required 
for  the  computation  of  the  mixes  and  control  of  the  water-cement  ratio.  Com- 
pression test  cylinders  were  cast,  capped  and  tested  in  accordance  with  PWA 
requirements  and  the  job  conditions.  Miscellaneous  work  included  briquette 
tests  of  mortar  made  with  disintegrated  feldspar,  comparative  compression 
tests  to  determine  the  effect  of  steam  curing  and  of  water  curing  on  the  quality 
of  concrete,  and  tests  of  the.  relation  between  cement  factor  and  resulting 
abrasive  resistance  of  concrete.  The  work  included  tests  on  absorption  and 
strength  of  brick.  Tests  of  slab  zinc  and  of  the  weight  and  uniformity  of  zinc 
coating  for  fence  galvanizing  were  made  in  cooperation  with  the  Quabbin 
laboratory. 

Soil  Testing  Laboratory. — A  laboratory  equipped  for  soil  testing  was  installed 
in  the  division  office  in  Natick,  using  equipment  moved  frorn,  the  Quabbin 
laboratory  as  this  became  available  upon  the  completion  of  the  Winsor  Dam 
embankment.  Samples  of  proposed  pervious  and  impervious  materials  were 
tested  to  determine  their  suitability  for  use  in  the  embankments  for  Norumbega 
Reservoir  under  Contract  80.  Routine  control  tests  were  made  during  con- 
struction covering  sizing,  permeability,  porosity,  plasticity,  moisture  content 
and  consolidation  determinations.  Samples  of  soils  to  be  used  in  the  enlarge- 
ment of  the  Fells  Reservoir  were  tested  for  suitability. 

Progress  of  Contracts 

Contract  78. — Contract  73,  a  PWA  contract,  with  Leo  Butler  Comapny,  for 
constructing  inverted  pipe  siphons  on  the  Weston  Aqueduct  at  Sudbury  River 
and  Happy  Hollow  in  the  towns  of  Framingham  and  Wayland,  was  continued 
and  practically  completed  except  for  some  grading,  seeding  and  cleaning  up. 

Preparation  of  the  site  for  the  manufacture  of  the  102-inch  diameter  steel- 
cylinder  reinforced  concrete  pipe  began  the  last  week  in  January.  The  joint 
rings  were  shipped  to  the  job  ready  for  use.  The  construction  of  the  steel 
assembly  for  the  pipe  involved  assembling  and  welding  the  plates,  curving  and 
making  the  final  weld  for  the  cylinder,  welding  the  joint  rings  to  the  cylinder, 
winding  one  circular  and  one  elliptical  reinforcing  cage  for  each  cylinder,  and 
assembling  cylinders  and  cages.  The  cylinders  were  tested  for  strength  and 
water-tightness,  under  hydrostatic  pressure  to  produce  a  stress  of  24,000  pounds 
per  square  inch  in  the  steel.  The  thickness  of  steel  used  in  the  cylinders  was 
12-gage  for  the  Sudbury  River  siphon  and  14-gage  for  the  Happy  Hollow 
siphon. 

Casting  commenced  March  17  and,  with  the  exception  of  some  delays  during 
the  first  week,  continued  at  the  rate  of  eight  12-foot  lengths  of  pipe  per  day 
until  the  last  concrete  was  poured  May  27.  Twenty-four  cast-iron  base  rings 
were  provided  for  the  vertical  casting  forms,  which  were  steel,  the  outer 
shell  being  expandable  and  the  inner  collapsible.  After  casting,  moist  steam 
was  let  into  the  center  of  the  form,  and  24  hours  later  the  forms  were  removed, 
cleaned  and  set  on  another  base  ring  for  casting  another  length.  A  canvas 
hood  was  placed  over  the  stripped  pipe  and  steam  curing  continued  for  two 
days,  after  which  the  pipe  was  removed  from  the  base  ring  and  placed  by  a 
crane  in  a  vertical  position  in  the  curing  yard  where  it  was  cured  under  water 
spray  for  12  days.  Following  the  curing  period  the  pipes  were  tipped  to  hori- 
zontal position  and  stored  until  removed  for  delivery.  A  125-horsepower  coal- 
fired  boiler  supplied  the  necessary  steam.  Concrete  was  mixed  and  placed  with 
a  1 -cubic  yard  paver  equipped  with  a  hoisting  tower.  Aggregates  were  secured 
from  a  local  gravel  pit.  2.05  barrels  of  cement  per  cubic  yard  and  4.4  gallons 
of  water  per  sack  were  used.  Test  strengths  of  5,000  pounds  per  square  inch 
at  28  days  were  usually  obtained.  The  concrete  was  consolidated  and  a  smooth 
surface  secured  by  two  motor-driven  vibrators  fastened  to  the  outer  form,  and 
by  spading  from  the  top.  Each  length  of  pipe  contained  8.3  cubic  yards  of 
concrete  and  weighed,  when  completed,  about  18  tons.  The  pipe  was  trans- 
ported to  the  siphons  by  two  15-ton  low-bed  trailers  pulled  by  truck  tractors. 
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At  the  point  of  delivery  the  pipe  was  rolled  from  the  trailer  on  skids  and  it 
was  kept  under  control  during  the  unloading  by  a  cable  around  the  pipe 
snubbed  on  the  trailer. 

Clearing  of  the  site  of  the  siphons  began  March  17  at  Happy  Hollow.  Pipe 
trench  excavation  was  started  April  15  and  the  pipe  was  laid  from  April  26 
to  June  12.  It  was  necessary  because  of  high  ground  water  to  install  a  well- 
point  pumping  system  to  keep  the  trench  dry  for  a  length  of  about  220  feet 
in  the  low  portion  of  Happy  Hollow  siphon.  The  material  at  this  point  was 
very  fine  sand  which  flowed  freely  when  wet  and  which  required  sheeting. 
Most  of  the  pipe  trench  was  excavated  by  the  same  62-ton  Diesel-powered 
crane  with  which  the  pipe  was  laid.  The  crane  was  equipped  for  excavating 
by  the  addition  of  a  2-cubic  yard  clamshell  bucket.  At  the  Sudbury  River 
siphon,  pipe  was  laid  from  June  12  to  September  12.  To  cross  the  river, 
three  steel  sheet  piling  cofferdams  were  driven  by  a  steam  hammer  held  by 
a  crane  working  on  a  pile  trestle  bridge  across  the  river. 

The  inside  joints  of  the  pipe  were  caulked  by  hand.  After  the  final  caulking, 
which  was  not  done  until  after  the  backfill  had  been  completed,  the  mortar 
joints  on  the  inside  of  the  pipe  were  hand-trowelled  into  place.  The  outside 
joints  were  filled  with  mortar  as  pipe-laying  advanced.  Concrete  was  brought 
to  the  job  in  transit  mixers,  the  aggregates  being  secured  from  local  sources 
and  the  cement  supplied  by  the  Commsision  from  tested  stocks.  Mortar  for 
the  joints  was  mixed  on  the  job  in  a  /4-cubic  yard  mixer. 

The  Happy  Hollow  siphon  was  tested  for  water-tightness  August  24  and 
25  and  showed  a  leakage  of  90.2  gallons  per  day,  which  was  only  4  per  cent 
of  the  permitted  100  gallons  per  inch  of  diameter  per  mile.  The  flow  of  the 
Weston  Aqueduct  was  diverted  into  the  new  line  on  November  1. 

The  Sudbury  River  siphon  was  tested  for  water-tightness  November  4  and  5 
and  showed  a  leakage  of  3,269  gallons  per  day,  which  was  only  44  per  cent 
of  that  permissible.  The  flow  of  the  Weston  Aqueduct  was  diverted  into  this 
line  on  November  21. 

The  value  of  work  included  in  contract  estimates  to  November  8,  the  date 
of  the  latest  estimate,  was  $256,153.02,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  at  the  siphons  averaged  24  men,  the 
maximum  being  63  during  the  week  ending  July  15.  The  average  force  em- 
ployed in  the  manufacture  of  the  pipe  was  46  men  for  a  period  of  18  weeks, 
the  maximum  being  64  men  during  four  weeks  ending  April  22.  The  contractor 
worked  one  8-hour  shift  from  March  16  to  April  19,  and  September  18  to 
November  23;  two  from  April  20  to  May  25,  and  July  10  to  September  15; 
and  three  from  May  26  to  July  8. 

The  principal  items  of  plant  were  as  follows: 

1     62-ton  Diesel-powered  speed  crane  and  excavator 
1     Bulldozer 

Miscellaneous  pumps,  compressors,  trucks  and  trailers. 
The  total  work   done  and  materials   furnished   to   date 
items  of  Contract  73  are  as  follows : 
Earth  excavation  .... 
Rock  excavation    .... 
Refill  and  embankment 
Soil  dressing  and  grassing 
Crushed  stone  and  screened  gravel 
Pipe  siphon  .         .         .         .         . 
Concrete  envelope,  manholes,  etc. 
Reinforcing  steel  .... 
Miscellaneous  steel  and  iron 
Wooden  sheeting  left  in  place     . 

Contract  76. — Contract  76,  with  Sprague  and  Henwood,  Inc.,  for  making 
core  borings  in  the  counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester, 
was  completed  April  7.    This  is  a  PWA  contract.    From  three  to  six  drilling 
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rigs  were  used  taking  borings  along  the  center  line  of  the  pressure  aqueduct 
and  at  the  sites  of  the  dam  embankments  at  Norumbega  Reservoir. 

The  amount  of  the  final  estimate  dated  April  24,  was  $22,218.88,  all  of  which 
has  been  paid. 

Contracts  78  and  79. — Bids  were  opened  March  9,  for  constructing  Sections 
4  and  5  of  the  cut-and-cover  aqueduct  in  the  towns  of  Framingham,  Natick, 
Wayland  and  Weston.  These  'are  PWA  contracts.  Bidders  were  invited  to 
submit  proposals  for  either  Contract  78,  Section  4,  or  Contract  79,  Section  5, 
separately  (Proposal  A),  or  for  each  contract  contingent  upon  the  award 
of  both  contracts  to  the  same  bidder  (Proposal  B).  For  Contract  78,  nine 
bids  were  received  under  Proposal  A  and  six  under  Proposal  B,  ranging  from 
$524,480.95  to  $697,769.87;  and  for  Contract  79,  five  bids  were  received  under 
Proposal  A  and  six  under  Proposal  B,  ranging  from  $536,950.22  to  $703,928.89. 
One  of  the  bids  was  from  a  New  York  contractor,  one  from  Delaware,  two 
from  California  and  all  others  from  Massachusetts.  The  contracts  were  ex- 
ecuted March  20  with  the  American  Concrete  and  Steel  Pipe  Company  of  Los 
Angeles,  California,  the  lowest  bidder  for  both  contracts  under  Proposal  B. 
The  work  consists  of  laying  about  17,800  linear  feet  on  Section  4,  and  18,000 
linear  feet  on  Section  5,  of  precast  steel-cylinder  reinforced  concrete  pipe  11 
feet  6  inches  in  diameter,  furnished  and  delivered  by  the  Commission,  extending 
from  Edgell  Road,  Framingham  to  Winter  Street  in  Weston. 

The  contractor  commenced  clearing  along  the  aqueduct  line  March  27  at  the 
west  end,  and  this  work  was  closely  followed  on  both  sections  by  the  con- 
struction of  roads  and  storage  areas  for  the  delivery  of  pipe.  Excavation  of 
the  pipe  trench  was  started  at  the  east  end  of  Section  5,  May  15,  using  drag- 
line excavators.  High  ground  water  in  that  location  necessitated  pumping 
from  well  points  installed  on  both  sides  of  the  trench  for  a  length  of  about 
1,400  feet.  At  the  end  of  the  year  about  32,300  linear  feet  of  pipe  had  been 
delivered  alongside  the  trench.  The  method  of  preparing  foundations  and 
cradling  the  pipe,  etc.,  was  the  same  as  previously  described  for  Contracts 
75  and  77.  A  number  of  swampy  areas  containing  peat  in  depths  up  to  24  feet 
have  been  crossed  on  both  Sections  4  and  5.  Solid  foundations  have  been 
secured  in  these  areas  by  constructing  dikes  of  stable  material  on  either  side 
of  the  location,  removing  the  peat  between,  and  refilling  with  stable  material. 

Pipe  laying  commenced  May  24  at  the  east  end  of  Section  5.  The  pipe 
was  placed  by  a  gantry  crane  or  traveling  stiff-legged  derrick  of  over  50-ton 
capacity  for  a  span  of  48  feet,  six  feet  less  than  the  similar  gantry  used  on 
Contract  77.  The  operation  of  placing  the  pipe  sections  was  similar  to  that 
previously  described  for  Contract  77,  the  gantry  being  worked  in  an  advancing 
position  and  finally  in  a  retreating  position. 

The  Sudbury  River  was  diverted  to  the  east  of  its  course  and  the  pipe 
trench  excavated  across  its  bed.  For  laying  the  pipe  in  the  river  bottom  a 
track  of  standard  tee  rails  spiked  to  ties  was  laid  in  the  trench  bottom,  and  a 
ramp  extending  from  high  ground  where  pipe  had  been  delivered  down  to 
trench  bottom  was  excavated  at  a  convenient  point.  The  pipe  sections  were 
rolled  down  the  ramp  onto  the  track  and  were  then  slid  along  the  rails  to 
their  position  in  the  trench.  This  method  of  laying  was  also  employed  for  the 
pipe  on  the  east  slope  of  the  Sudbury  River.  For  laying  the  pipe  on  the  west 
slope,  the  track  in  the  trench  bottom  was  used  but  the  gantry  set  the  pipe 
sections  onto  the  track,  after  which  they  were  hauled  into  place  with  a  tractor. 
Small  steel  channels  were  placed  over  the  heads  of  the  rails  to  prevent  the 
concrete  pipe  from  being  damaged  by  the  friction.  Fiber-filled  lead  gaskets 
were  placed  in  the  joints  as  soon  as  the  adjoining  pipes  were  fitted  together 
and  preliminary  caulking  was  done  promptly  before  the  lower  portion  of  the 
outside  joints  was  filled  with  mortar,  the  procedure  for  mortar-filling  the  out- 
side joints  and  cradling  the  pipe  in  concrete  being  the  same  as  previously 
described  for  Contract  75.  Final  caulking  was  done  after  the  refill  was  placed 
and  allowed  to  settle  and  at  the  end  of  the  year  was  completed  for  11,460  feet 
on  Section  4  and  14,750  feet  on  Section  5.  The  mortaring  of  the  inside 
joints  was  first  done  by  guniting  for  3,560  feet  on  Section  4  and  2,325  feet  on 
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Section  5  but  was  later  changed  to  hand  placing,  by  which  method  approxi- 
mately 800  additional  feet  of  Section  5  were  completed  at  the  end  of  the  year. 

Pipe  laying  continued  from  the  extreme  east  end  westerly  until  July  15,. 
when  325  sections,  or  5,200  linear  feet,  had  been  placed,  an  average  of  nine 
per  day.  The  gantry  was  then  dismantled,  removed  to  the  extreme  west  end 
of  Section  4  and  reassembled.  Pipe  laying  then  continued  easterly  from  July 
20  to  September  14,  when  an  additional  712  sections,  or  11,392  feet,  were 
placed,  an  average  of  15  per.  day.  The  gantry  was  again  dismantled  and 
moved  back  to  Section  5.  Previous  to  this  time  it  had  been  operated  in  an 
advancing  position,  straddling  the  pipe  line  and  requiring,  in  places  where 
the  pipe  was  laid  in  embankment,  much  elaborate  grading  for  the  support  of 
the  gantry  rails.  When  set  up  on  Section  5  in  September,  the  gantry  worked 
in  a  retreating  position,  requiring  much  less  advance  preparation. 

Pipe  laying  continued  westerly  on  Section  5  from  September  18  to  November 
24,  when  the  last  pipe  was  placed  on  this  section.  An  additional  802  sections, 
or  about  12,832  feet,  were  placed,  an  average  of  nearly  17  per  day.  The  gantry 
then  moved  into  Section  4,  and  on  November  30  an  additional  62  sections,  or 
about  957  feet,  were  placed.  At  the  end  of  the  year,  1,901  sections,  or  about 
30,381  feet,  were  laid.  The  maximum  in  any  one  day  was  33,  on  September 
23,  in  two  shifts  of  6  2/3  hours.  The  maximum  in  one  8-hour  shift  was  29r 
on  November  27. 

During  freezing  weather,  when  no  laying  of  pipe  or  depositing  of  concrete 
was  permitted  on  frozen  ground,  salamanders  under  tarpaulins  were  used 
supplemented  by  steam  piped  to  the  trench.  At  the  concrete  batching  plant  the 
aggregates  and  water  were  heated  by  steam  and  concrete  was  received  on  the 
job  at  temperatures  in  excess  of  70  degrees  Fahrenheit.  Water  and  sand  for 
the  outside  mortar  joints  were  heated  at  the  site  of  the  work  and  the  finished' 
joints  were  protected  from  freezing  by  insulating  pads  placed  over  them  and 
held  fast. 

Refill  was  completed  for  11,300  feet  on  Section  4  and  refill,  final  grading  and 
soil  dressing  were  practically  completed  on  12,800  feet  on  Section  5.  The 
work  involved  the  construction  of  11  highway  crossings,  also  20  culverts  to 
provide  local  drainage  underneath  the  pipe  line,  2  blow-offs,  and  3  special 
overflow  sections  similar  to  those  previously  described  under  Contract  75. 

The  value  of  work  included  in  contract  estimates  on  Contract  78  to  Novem- 
ber 21,  the  date  of  the  latest  estimate,  was  $274,189.70,  of  which  90  per  cent 
has  been  approved  for  payment.  The  value  of  work  included  in  contract 
estimates  on  Contract  79  to  November  7,  the  date  of  the  latest  estimate,  was 
$305,267.47,  of  which  90  per  cent  has  been  approved  for  payment.  The  con- 
tractor's force  averaged  205  men,  the  maximum  being  398  for  the  week  ending 
November  4.  Excavation  was  occasionally  carried  on  with  three  8-hour  shifts, 
but  generally  operations  were  conducted  in  two  shifts,  varying  from  6  2/3 
hours  to  8  hours  each. 

The  principal  items  of  plant  were  as  follows : 

1  Gantry  crane 

2  Power  shovels 
1      Truck  crane 

6     Dragline  excavators 
15     Caterpillar-tractor  bulldozers 
4     Scraper  wagons 
1      Sheep's-foot  roller 
1     Cement  gun 

Miscellaneous  air  compressors,  concrete  mixers,  etc. 

The  total  work  done  and  the  materials  furnished  to  date  under  the  principal 
items  of  Contracts  78  and  79  are  shown  on  an  accompanying  table. 

Contract  80. — Bids  were  opened  June  1,  for  constructing  the  Norumbega 
Reservoir  in  the  Town  of  Weston  for  high-level  distribution.  This  is  a  PWA 
contract.  Six  bids  were  received,  ranging  from  $478,605.49  to  $684,587.05.  The 
contract  was  executed  June  15  with  Carlo  Bianchi  &  Co.,  Inc.,  Framingham, 
Mass.,  the  lowest  bidder.  The  work  consists  of  constructing  five  earth  embank- 
ment dikes  to  form  the  main  reservoir,  maximum  flow  line  elevation  274.5,  and 
adjoining  lower  emergency  reservoir,  maximum  flow  line  elevation  251.5,  about 
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10  feet  above  Schencks  Pond,  also  constructing  that  portion  of  the  new  pressure 
aqueduct  which  crosses  the  bottom  of  the  main  reservoir  in  a  twin  line.  This 
double-barrel  design  makes  any  future  major  construction  in  the  reservoir  area 
unnecessary  in  the  event  that  an  additional  parallel  aqueduct  line  is  needed.  The 
portion  of  the  aqueduct  line  required  under  this  contract  contains  about  1,060 
feet  of  this  double-barrel  line,  also  the  laying  of  about  170  feet  of  the  11-foot 
6-inch  diameter  precast  steel-cylinder  reinforced  concrete  pressure  pipe  furnished 
under  Contract  85,  these  units  being  only  8  feet  in  length  to  reduce  their  weight 
and  facilitate  handling.  The  work  also  includes  construction  of  a  control  gate- 
house on  the  aqueduct  line  at  the  point  where  it  leaves  the  main  reservoir,  and 
of  access  roads  and  other  appurtenant  works. 

The  contractor  commenced  clearing  the  site  June  15.  Drainage  ditches  were 
excavated  for  the  purpose  of  draining  several  swamps  which  were  within  the 
reservoir  area.  These  swamps  contained  peat  to  a  maximum  depth  of  20  feet, 
the  average  depth  being  6  feet.  The  peat  was  removed  with  shovels  and  drag- 
lines and  hauled  in  dump  trucks  and  caterpillar  wagons  to  a  designated  spoil 
area  west  of  the  reservoir  site.  Core  trenches  were  excavated  to  sound  bedrock 
on  the  center  lines  of  the  dams  and,  where  required,  concrete  mats  were  con- 
structed on  the  surface  of  the  ledge.  Seams  in  the  ledge  beneath  these  mats  were 
grouted.  Embankment  construction  for  the  five  dams  was  practically  complete 
at  the  end  of  the  year  except  for  the  gap  at  the  aqueduct  crossing  and  gatehouse 
site.  All  of  the  dams  are  constructed  with  rolled  impervious  cores  in  the  center 
with  outer  sections  of  consolidated  semi-impervious  and  pervious  materials. 
Loam  dressing  was  placed  on  the  downstream  slopes  and  riprap  on  the  upstream 
slopes.  The  material  for  the  impervious  cores  of  topsoil  and  till  was  secured 
on  the  site  and  consolidated  with  sheep's-foot  rollers  and  pneumatic  tampers.. 
Semi-impervious  and  pervious  material  sufficient  for  the  construction  of  the  dams 
was  also  secured  from  borrow  pits  at  the  site. 

The  excavation  for  the  gatehouse  and  the  twin  line  aqueduct  across  the  reser- 
voir basin  is  in  progress,  some  of  the  spoil  being  disposed  of  as  riprap  on  the 
slopes  of  the  dams. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate,  was  $162,846.49,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force,  averaged  86  men,  the  maximum  being  108; 
for  the  week  ending  July  15. 

The  principal  items  of  plant  were  as  follows : 

8  Caterpillar  tractor  bulldozers 

4  Gasoline  shovels 

1  Dragline  excavator 
4  Scraper  wagons 

2  Sheep's-foot  rollers 

Miscellaneous  air  compressors,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  80  are  as  follows : 

Stripping 7   .         .         .         .         .         .         .  53,900  cu.  yds_ 

Earth  excavation .  177,900    "  " 

Rock  excavation 13,500    "  " 

Consolidated  pervious  embankments        .          .         .          .          .         .          .         .         .  19,500    "  " 

Rolled  semi-impervious  embankments     .         .          <         .....  42,800    "  " 

Rolled  impervious  embankments     ..........  28,800    "  " 

Miscellaneous  concrete    ............  1,240    "  " 

Portland  cement .         .         .         .          .  2,100  bbls. 

Contract  81. — Bids  were  opened  April  13,  for  constructing  the  cut-and-cover 
aqueduct,  Section  6  of  the  pressure  aqueduct,  in  the  Town  of  Weston.  This 
is  a  PWA  contract.  Six  bids  were  received,  ranging  from  $560,432.25  to< 
$687,967.00.  The  contract  was  executed  April  26  with  M.  F.  Gaddis,  Inc.,  of 
Boston,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  4,920  feet 
of  precast  steel-cylinder  reinforced  Concrete  pipe  11  feet  6  inches  in  diameter,, 
furnished  and  delivered  by  the  Commission,  extending  westerly  from  Norumbega 
Reservoir,  being  constructed  under  Contract  80,  about  10,350  feet  of  this  pipe 
extending  easterly  from  the  reservoir  to  the  proposed  Charles  River  Shaft,  and 
about  2,200  feet  of  similar  but  smaller  pipe  7-feet  in  diameter  in  a  branch  con- 


Contract   79. — Placing   the    Precast    Pipe   in   the    Pressure    Aqueduct.     Handling   an 
11-foot  6-inch  Diameter  Pipe  by  Gantry  Crane  Straddling  the  Trench. 


Contract   81. — Handling    11-foot    6-inch    Diameter    Pipe    by    Two    Cranes    Working 

Together   on   One    Side  of   Trench. 
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nection  from  the  main  pressure  aqueduct  line  to  the  Weston  Aqueduct  terminal 
chamber.  The  work  includes  constructing  appurtenant  works  particularly  to 
provide  a  connection  with  the  Weston  Aqueduct  supply  mains  at  the  point  where 
the  7-foot  line  crosses  underneath  the  three  existing  60-inch  supply  mains. 

The  contractor  commenced  clearing  along  the  aqueduct  line  May  1  at  a  point 
west  of  Oak  Street  and  started  trench  excavation  about  two  weeks  later  with 
a  62-ton  crane  equipped  with  a  lj^-cubic  yard  drag  bucket.  The  11-foot  6-inch 
pipe  units  were  furnished  and  delivered  along  the  line  in  the  same  manner  as 
previously  described  for  the  other  laying  contracts  and  the  method  of  preparing 
foundations  and  cradling  the  pipe,  etc.,  was  the  same. 

Pipe  laying  commenced  June  28  at  Oak  Street  and  continued  westerly.  The 
pipe  was  placed  by  one  62-ton  and  one  50-ton  crane  used  simultaneously  and 
operated  on  their  caterpillar  treads  close  to  the  edge  of  the  trench,  these  being 
the  same  cranes  as  were  from  time  to  time  equipped  with  drag  buckets  when 
used  for  excavating.  The  laying  of  992  feet  between  Oak  Street  and  Norumbega 
Reservoir  was  completed  July  20.  The  laying  of  4,917  feet  west  of  the  reservoir 
started  August  22  and  was  completed  October  16.  Laying  was  then  resumed 
at  Oak  Street  October  27  and  had  continued  2,429  feet  easterly  by  the  end  of 
the  year,  a  total  of  522  pipe  sections,  or  8,338  feet,  being  laid  during  the  year. 
Pipe  laying  was  done  with  one  8-hour  shift.  The  average  number  of  sections 
placed  on  each  day  when  pipe  was  actually  placed  was  8.  The  maximum  in  any 
one  day  was  21.  The  laying  of  7-foot  pipe  for  the  branch  connection  to  the 
Weston  Aqueduct  terminal  chamber  commenced  August  15  at  the  main  aqueduct, 
both  excavation  and  laying  being,  done  with  a  50-ton  crane.  The  first  700  feet 
of  this  line  was  in  low  land  near  the  Charles  River  and  it  was  necessary  to  pump 
from'  well  points  installed  along  both  sides  of  the  trench.  About  12  inches  of 
crushed  rock  was  placed  in  the  trench  bottom  to  insure  good  foundation.  The 
line  was  anchored  against  floating  for  a  length  of  about  800  feet  adjacent  to  the 
terminal  chamber.  The  line  parallels  the  three  existing  60-inch  cast-iron  supply 
mains.  The  trench  throughout  this  length  was  almost  entirely  in  hard  rock 
which  had  to  be  removed  with  great  care  to  avoid  damage  to  the  existing  mains. 
The  removal  of  this  rock  was  nearly  completed  at  the  end  of  the  year.  This  7-foot 
line  also  passes  beneath  these  mains  at  River  Street  and  the  work  of  supporting 
them  during  the  excavation  was  well  advanced.  A  total  of  151  pipe  sections,  or 
1,808  feet,  were  laid  during  the  year.  The  pipe  manufactured  under  Contract 
85  was  delivered  along  the  line  well  in  advance  of  the  contractor's  laying  opera- 
tions. By  the  end  of  the  year  12,368  linear  feet  of  11-foot  6-inch  pipe  and  2,196 
linear  feet  of  7-foot  pipe  were  delivered.  To  provide  for  this  delivery,  the  laying 
contractor  constructed  roads  35  feet  in  width  along  the  entire  line.  The  average 
number  of  sections  placed  on  each  day  when  pipe  was  actually  placed  was  5,  the 
maximum  in  any  one  day  was  14.  Final  caulking  and  mortaring  of  the  inside 
joints  had  not  been  started  on  either  size  of  pipe.  For  mortar-filling  of  the  out- 
side joints,  batches  of  purchased  aggregates  and  cement  supplied  by  the  Com- 
mission were  trucked  to  the  job  from  a  batching  plant  in  Weston. 

The  value  of  work  included  in  contract  estimates  to  November  29,  the  date 
of  the  latest  estimate,  was  $244,200.25,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  80  men,  the  maximum  being  120 
for  the  week  ending  December  2,  1939. 

The  principal  items  of  plant  were  as  follows : 

1  50-ton  crane 

1  62-ton  crane 

2  Power  shovels 
2  Truck  cranes 

2  Dragline  excavators 

3  Caterpillar-tractor  bulldozers 

Miscellaneous  trucks,  air  compressors,  pumps,  concrete  mixer,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  81  are  shown  in  an  accompanying  table. 

Contract  89. — Bids  were  opened  October  26,  for  constructing  mortar  lining 
in  the  old  steel  pipe  siphons  of. the  Weston  Aqueduct  in  the  towns  of  Framingham 
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and  Wayland.  This  is  a  PWA  contract.  Five  bids  were  received,  ranging  from 
$38,417.75  to  $47,753.72.  The  contract  was  executed  November  6  with  Marin- 
ucci  Brothers  &  Company  of  Boston,  Mass.,  the  lowest  bidder.  The  work  con- 
sists of  cleaning  the  old  90-inch  steel  pipe  siphons  of  the  Weston  Aqueduct, 
4,725  feet  long,  in  continuous  service  for  the  past  37  years,  and  lining  them 
with  about  12,000  square  yards  of  Portland  cement  mortar;  and  includes  about 
14,000  linear  feet  of  fencing.  The  contractor  started  work  November  13,  erecting 
staging  at  the  Sudbury  River  arch.  At  the  end  of  the  year  the  pipe  arch  across 
the  river  had  been  sand  blasted  and  was  ready  for  painting,  cleaning  inside  of 
the  Sudbury  River  siphon  was  started  and  all  fence  posts  set  at  the  Happy 
Hollow  siphon.  The  contractor's  force  averaged  13  men,  the  maximum  being 
20  for  the  week  ending  December  2,  1939. 

No  estimate  for  payment  was  made  before  November  30. 

Quabbin  Reservoir  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division  continued  in  charge  of  the 
work  on  the  Ware  River  watershed,  of  the  maintenance  of  the  Rutland-Holden 
Sewer,  of  the  maintenance  and  operation  of  the  Ware  River  intake  works  at 
Coldbrook  and  the  Wachusett  outlet  works  at  West  Boylston,  of  the  field  work 
in  the  Swift  River  valley  in  connection  with  the  proposed  Quabbin  Reservoir, 
including  topographic  and  real  estate  surveys,  cemetery  removals  and  reforesta- 
tion, of  the  soil  testing  and  water  analysis  laboratories,  of  the  investigations, 
surveys,  etc.,  along  the  Ware,  Swift  and  Chicopee  rivers,  of  the  construction 
of  the  Winsor  Dam,  shallow  flowage  regulating  dams,  reservoir  clearing,  and 
access  roads  in  the  vicinity  of  the  administration  buildings  at  Winsor  Dam  and 
the  supervision  of  the  construction,  as  a  WPA  project  sponsored  by  the  Com- 
mission, of  a  sewerage  system  for  the  Town  of  Holden. 

Miscellaneous    Office    Work 

Semi-monthly  estimates  for  Contracts  52,  61,  62,  63,  64  and  82,  monthly  esti- 
mates for  Contracts  65,  66,  72,  88  and  93,  and  final  estimates  for  Contracts  56, 
60,  61,  62,  63,  64,  65,  88  and  98  were  prepared.  Additional  real  estate  plans 
were  prepared  of  miscellaneous  properties  in  the  Ware  River  watershed.  The 
preparation  of  construction  plans  for  sewerage  systems  in  the  towns  of  Rutland 
and  Holden  was  completed.  Taking  plans  were  prepared  for  these  towns  covering 
the  real  estate  required  to  be  taken  by  them  for  the  sewer  construction  and 
assistance  given  to  them  in  preparing  the  takings.  Plans  and  studies  were  made 
of  methods  of  disposing  of  sewage  in  the  towns  of  Boylston  and  West  Boylston 
in  the  Wachusett  watershed,  involving  to  date  about  134  acres  of  topography. 
Daily  rainfall  and  temperature  records  and  continuous  records  of  the  flow  of 
the  Ware  River  were  kept  at  the  intake  building.  Daily  rainfall  records  were 
kept  at  West  Rutland.  Daily  rainfall  and  temperature  records  were  kept  at 
Enfield  until  July  1,  and  thereafter  in  the  administration  buildings  in  Belcher- 
town.  Continuous  records  were  kept  of  the  flow  of  the  Swift  River  at  Winsor 
Dam.  Work  on  the  record  plans  and  tracings  of  the  Daniel  Shays  Highway 
between  Belchertown  and  New  Salem  were  completed  and  work  continued  on 
the  record  plans  of  the  Petersham-New  Salem  Highway.  Contract  drawings 
were  completed  for  the  proposed  access  highway  via  Quabbin  Hill  between 
Winsor  Dam  and  Quabbin  Dike,  which  the  Commission  has  named  Administra- 
tion Road.  Contract  drawings  were  made  for  the  completion  of  the  East  Branch 
Baffle.  Plans  were  made  for  remodeling  dwelling  houses  in  the  vicinity  of  the 
administration  building.   Photographs  of  the  progress  of  construction  were  taken. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction  under  Contracts  52,  56,  60,  64, 
65,  66,  88  and  93.  Periodic  readings  of  the  ground  water  level  in  numerous 
test  wells  were  continued  during  construction  operations  at  Winsor  Dam,  and 
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similar  observations  were  continued  at  the  Quabbin  Dike.  Limits  of  the  reservoir 
clearing  and  grubbing-  areas  were  surveyed,  sawdust  piles  measured  totaling 
77,000  cubic  yards,  and  other  miscellaneous  items  to  be  removed  from  the  reser- 
voir site  were  located.  In  the  latter  part  of  July  a  weir  was  built  across  the 
Swift  River  about  800  feet  downstream  from  the  Winsor  Dam  spillway  channel, 
and  an  automatic  recording  gage  record  made  supplemented  by  other  gage  read- 
ings during  the  contractor's  operation  of  plugging  the  stream-control  tunnel 
which  carried  the  flow  of  the  Swift  River  past  Winsor  Dam.  Monthly  inspections 
and  reports  were  continued  of  conditions  found  at  all  shaft  heads  along  the 
Quabbin  Aqueduct. 

Storage  buildings  were  made  available  near  the  group  of  administration  build- 
ings by  the  repair  of  existing  farm  buildings  in  the  vicinity  and  by  the  erection 
of  some  new  buildings. 

The  Department  of  Public  Health  continued  its  cooperation  with  this  division 
in  the  analysis  of  samples  of  water.  The  chlorinator  station  on  Mill  Brook 
below  the  Central  New  England  Sanatorium  was  maintained. 

Quabbin  Aqueduct  and  Ware  River  Intake  Works 

At  the  lower  intake  at  Shaft  12,  temporary  barricades  against  floods  on  the 
East  Branch  of  the  Swift  River  were  removed,  stop  shutters,  racks  and  one-way 
shutters  to  permit  the  draft  of  water  from  Quabbin  to  Wachusett  Reservoir  were 
placed  in  position,  trash  racks  were  removed  and  the  entire  intake  made  ready 
for  operation. 

^,At  the  top  of  Shaft  11A  hinged  timber  gates  were  installed  on  the  eight 
openings,  to  permit  the  discharge  into  Quabbin  Reservoir  of  flood  flows  from 
the  Ware  River,  and  to  prevent  any  reverse  flow  or  draft  from  the  reservoir, 
and  the  entire  outlet  works  at  this  point  made  ready  for  operation.  The  Ware 
River  intake  works  were  maintained  ready  for  operation  whenever  required. 
The  electric  transformers  at  Shaft  9  which  were  damaged  during  the  hurricane 
of  the  previous  September  were  reconditioned. 

The  tunnel  bulkhead  2,200  feet  west  of  the  Ware  intake  at  Shaft  8  was  re- 
moved under  Contract  98,  as  hereinafter  described.  A  gasoline-driven  hoist 
purchased  by  the  Commission  was  installed  for  emergency  use  in  the  head  house 
at  Shaft  4.  The  work  of  changing  over  the  144  x  90-inch  Venturi  recorder  at 
Shaft  1,  to  operate  on  the  full  pressure  of  Quabbin  Reservoir,  was  begun  Sep- 
tember 29  and  completed  November  15.  This  consisted  of  removing  the  existing 
float  wells  and  installing  a  new  pressure  recorder  purchased  by  the  Commission. 
Upon  completion  of  the  installation  of  control  gates  at  the  Wachusett  outlet 
of  Quabbin  Aqueduct  at  Shaft  1,  under  Contract  65,  as  hereinafter  described, 
the  900-horsepower  motor  for  driving  the  tunnel  unwatering  pump  was  removed 
from  the  dry  well  on  May  25.  The  tunnel  was  entered  at  Shafts  4,  8,  9  and  12, 
at  intervals,  final  inspection  being  made  on  December  22  when  temporary  fine 
racks  at  the  bottom  of  Shaft  4  and  all  sump  guards  in  the  tunnel  were  removed. 
The  depth  of  water  standing  on  the  invert  during  unwatering  operations  for 
inspection  purposes  varies  generally  from  about  4  to  15  inches  except  between 
Shaft  3  and  the  pump  sump  at  Shaft  1,  where  it  flows  at  higher  velocity  and 
much  less  depth. 

Rutland -Holden  Sewer 

Operation. — The  Rutland-Holden  Sewer  was  in  continuous  operation.  The 
entire  length  of  the  line  and  the  meter  stations  at  the  Rutland  State  Sanatorium, 
at  the  U.  S.  Veterans  Hospital  in  Rutland,  and  at  the  Holden- Worcester  bound- 
ary line  were  inspected  regularly,  weirs  and  piezometer  connections  cleaned, 
records  of  flow  maintained,  and  necessary  repairs  made. 

Holden  Sezver  System.— Work  was  begun  September  28  under  the  Commis- 
sion's agreement  with  the  Town  of  Holden  for  the  construction  of  a  svstem  of 
sanitary  sewers  in  cooperation  with  the  Federal  Works  Progress  Administration 
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The  first  pipe  was  laid  October  27.  During  the  year  1,096  feet  of  8-inch  sewer, 
pipe  and  785  feet  of  10-inch  sewer  pipe  were  laid  and  two  manholes  constructed. 
The  weekly  average  rate  of  laying  was  376  feet  and  the  maximum  661  feet. 
The  average  number  of  men  employed  on  this  WPA  project  was  64  and  the 
maximum  168.  Under  the  terms  of  its  agreement  the  Commission  furnished  the 
necessary  equipment,  the  major  items  of  which  were  as  follows :  two  105-cu. 
ft.  min.  compressors,  four  paving  breakers,  two  3-leg  derricks,  two  melting 
furnaces,  one  5-cu.  ft.  concrete  mixer,  miscellaneous  pumps,  jack  hammers,  etc. 

Wachusett   Watershed 

Boylston  and  West  Boylston  Sewer. — Continued  studies  were  made  of  the 
feasibility  of  collecting  and  diverting  sewage  of  the  towns  of  West  Boylston 
and  Boylston  out  of  the  Wachusett  watershed.  About  134  acres  of  topography 
were  involved. 

Ware  River  Watershed 

Maintenance. — A  small  labor  force  was  employed  throughout  the  year  in 
caring  for  the  grounds  at  the  Ware  River  intake,  Wachusett  outlet  and  Shaft  4 
and  Shaft  9  head  houses,  setting  stone  bounds,  reforestation  and  other  miscel- 
laneous work.  In  connection  with  the  Commission's  sponsorship  of  the  WPA 
sewer  construction  in  Holden,  all  lines  and  grades  were  given  and  the  construc- 
tion work  superintended.  A  small  labor  force  was  used  to  reconstruct  the  outlet 
of  Brigham  Pond  and  repair  the  destruction  caused  by  the  flood  of  the  previous 
September.  The  average  number  of  men  so  employed  was  28,  the  maximum 
being  44  during  the  week  ending  April  29. 

Reforestation. — Reforestation  in  the  Ware  watershed  was  continued  by  the 
planting  of  transplants  from  the  Commission's  nursery  at  Belchertown,  consist- 
ing of  100,000  European  larch  2-year  seedlings. 

Fire  Protection. — Forest  fire  equipment  continued  to  be  housed  in  a  building 
of  the  Commission  near  the  intake  works  and  was  maintained  in  readiness  for 
service  at  all  times.  Four  assistants  in  the  engineering  force  continued  as  deputy 
forest  fire  wardens  in  the  towns  of  Barre,  Hubbardston,  Oakham  and  Rutland. 
The  Commission's  force  responded  to  alarms  for  two  forest  fires  within  the 
Ware  Watershed,  which  burned  over  an  area  of  3  acres. 

Quabbin   Reservoir 

Topography. — The  taking  of  topography  in  the  area  below  the  flow  line  of 
the  reservoir  was  continued.  To  date  29,960  acres  or  about  46  square  miles  have, 
been  surveyed  for  the  general  topographic  maps  within  and  adjacent  to  the 
proposed  reservoir.  Work  on  the  location  of  the  flow  line  was  continued.  A 
small  labor  force  was  employed  in  connection  with  this  work. 

Policing. — Police  protection  was  continued  with  barriers  erected  across  all 
the  main  roads  into  the  reservoir  area  with  men  stationed  at  all  such  points 
to  prevent  the  general  use  of  these  roads  except  by  contractors  engaged  in  the 
clearing  and  other  operations  within  the  area. 

Real  Estate. — Properties  described  in  applications  by  owners  for  sale  of  real 
estate  were  located,  and  when  no  surveys  had  been  made,  sketches  showing  the 
approximate  location  were  prepared.  Properties  purchased  or  taken  by  eminent 
domain  were  plotted  on  the  general  property  map  as  the  deeds  were  received 
and  surveys  completed.  Real  estate  surveys  during  the  year  cover  30  acres, 
making  a  total  to  date  of  80,600  acres  or  126  square  miles.  Of  this  total,  80,500 
acres  have  been  plotted  on  a  scale  of  1  inch=:200  feet. 

Photography. — The  photographing  of  buildings,  cemetery  lots  and  construction 
was  continued.  During  the  year  1,336  photographs  were  taken  of  miscellaneous 
views  and  progress  of  construction  at  Quabbin  Reservoir  and  49  in  the  Ware 
River  watershed.  Prior  to  May  23,  at  which  time  the  Southborough-Framingham 
Division  established  its  own  photographing  laboratory,  535  photographs  were 
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taken  on  the  pressure  aqueduct  line  by  the  Quabbin  Reservoir  and  Aqueduct 
Division. 

Cemetery  Removals. — Interments  in  Quabbin  Park  Cemetery  and  the  general 
removal  of  bodies  from  existing  cemeteries  in  the  reservoir  area  were  continued. 
The  removal  of  bodies,  headstones  and  monuments  has  been  done  with  labor 
engaged  directly  for  this  work.  Removals  have  been  completed  during  the  year 
from  Bacon  Cemetery  in  Belchertown,  Howe  and  Packardsville  cemeteries  in 
the  former  town  of  Enfield,  Jason  Powers  and  Town  House  cemeteries  in  the 
former  town  of  Prescott,  and  from  old  North  Dana,  Town,  Williams  and  Pine 
Grove  cemeteries  in  the  former  town  of  Dana.  Removals  during  the  year  in- 
cluded a  monument  to  General  George  Washington  from  Town  House  Cemetery 
in  the  former  town  of  Prescott.  All  removals  from  cemeteries  below  the  flow 
line  of  Quabbin  Reservoir  were  completed  August  28.  Of  the  estimated  total 
of  7,500  bodies  to  be  removed,  7,133  have  been  removed  to  date. 

During  the  year  work  progressed  as  shown  in  the  following  table : 

Cemetery   Removals 


Burial  lots  in  Quabbin  Park  Cemetery  assigned  in  exchange 
Burial  lots  in  Quabbin  Park  Cemetery  sold     . 
Number  of  releases  executed  of  rights  1         .-    -.    ~ 

in    old    lots    in    Quabbin    Reservoir    Y  *°  U-  F-  Cemetery 

area  I   to  other  cemeteries 

Bodies  removed  from  Quabbin  Reser-   J   to  Q.  P.  Cemetery 

voir  area        .  .         .  .  j  to  other  cemeteries 

Bodies'  moved    from    area    outside    Quabbin     Reservoir    to 

Quabbin  Park  Cemetery       ...... 

Burials,  not  reinterments,  in  Q.  P.  Cemetery  . 

,  (to  Q.  P.  Cemetery       .  . 

Headstones  moved  Jto  other  cemeteries       . 

..,  ,  (to  Q.  P.  Cemetery 

Monuments  moved         |to  other  cemeteries      .  . 

■"Includes  corrections  of  previously  reported  data.  Quabbin  Park  Cemetery  was  not  completed  for 
use  until  August  25,    1932,  prior  to  which  time  632  bodies  had  been  removed  to  other  cemeteries. 

The  vault  was  maintained  and  used  from  time  to  time  during  the  winter 
months.  Cemetery  lots  were  graded  and  seeded  as  removals  were  completed, 
and  in  case  of  purchases,  were  graded  and  seeded  at  once.  A  small  wooden 
building  was  moved  from  the  reservoir  area  and  placed  on  new  foundations 
near  the  south  end  of  the  cemetery  for  use  as  a  tool  house.  The  average  force 
employed  on  cemetery  work  during  the  year  was  14  men,  the  maximum  being  23 
during  the  week  ending  July  29. 

Fire  Protection. — The  fire-fighting  equipment  was  maintained  in  readiness 
for  service  at  all  times,  one  fire  truck  being  stationed  at  Pelham  Hill,  one  at 
Dana  Centre,  and  the  remainder  of  the  fire-fighting  equipment  being  housed 
at  the  administration  building.  An  average  of  14  men  were  employed  for  43 
weeks,  commencing  January  16,  cleaning  up  the  hurricane-felled  timber  and 
slash  along  the  roads  and  highways  in  areas  where  a  dangerous  fire  hazard 
existed.  Four  automobile  chassis  purchased  by  the  Commission  were  converted 
to  fire-fighting  equipment  by  the  construction  of  special  bodies.  One  of  these 
trucks  was  sent  to  the  Ware  River  intake  works  September  17,  for  use  in  the 
Ware  watershed.  Several  of  the  assistants  in  the  division  office  were  appointed 
as  deputy  fire  wardens  in  the  Town  of  New  Salem.  The  equipment  and  per- 
sonnel responded  during  the  year  to  calls  for  assistance  at  4  forest  fires  which 
burned  over  a  total  area  of  104  acres.  There  also  occurred  one  building  fire. 
Fires  due  to  operations  by  the  clearing  contracts  burned  over  a  total  area  of 
1,135  acres.  An  average  of  25  men  were  employed  for  17  weeks  reclearing  fire 
stops  along  the  property  taking  line.  An  average  of  8  men  were  employed  for 
16  weeks  clearing  all  hurricane-felled  trees  and  brush,  and  making  old  and 
discontinued  roads  available  for  access  of  fire  equipment. 

Lumbering. — Hurricane-felled  timber  was  mapped  and  estimates  made  of  its 
quantity.  Various  lumbermen  continued  cutting  operations  under  agreements 
with  the  Commission  for  the  purchase  of  standing  timber.  In  addition  an  average 
force  of  32  men  was  employed  from  December  1  to  August  31,  salvaging  hurri- 
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cane-felled  timber  for  sale  to  the  Northeastern  Timber  Salvage  Administration,, 
Mass.  Division.  This  government  agency  was  permitted  to  use  Hacker  and 
South  Spectacle  ponds  in  New  Salem  for  water  storage,  and  a  site  in  the  former 
town  of  Dana  for  dry  storage.  During  the  year  the  Commission's  forces  salvaged 
and  delivered  about  2,364,400  board  feet  to  these  ponds  and  about  545,000  to 
the  dry  site,  making  a  total  of  about  2,909,400  board  feet. 

Reforestation. — The  general  program  of  reforestation  was  continued  with 
stock  from  the  Commission's  nurseries.  Watershed  planting  was  done  April  19 
to  27,  with  an  average  force  of  13  men  on  areas  outside  the  flow  line  in  the 
towns  of  Ware  and  Prescott,  and  September  5  to  29,  with  an  average  force 
of  37  men  in  the  towns  of  Enfield,  Greenwich  and  Prescott.  The  Quabbin  water- 
shed planting  during  the  year  is  summarized  as  follows,  not  including  the  102,385 
European  larch  2-year  seedlings  which  were  used  for  replacement  planting,  and 
which  show  a  survival  to  date  of  75  per  cent. 

Per  Cent  Cost  per 

Type  of                                               Acres         of  Survival  M  for 

Species                                               Transplants           Quantity             Planted           to  Date  Planting 
White  pine  ....              4-year                  209,070} 

Red  pine       ....              4-year,                 355,300/                  440                    90  $7.62 

Plantings  in  previous  years  show  survival  to  date  as  follows : 

1935 60  per  cent 

1936 40      "       " 

1937 90     "       " 

1938  including  replacements       ........  90 

Spring  planting  included  100  pounds  of  white  pine,  100  pounds  of  red  pine, 
50  pounds  of  European  (Tyrolean)  larch,  and  25  pounds  of  Hemlock  seed. 

Fall  planting  consisted  of  100  pounds  of  white  pine  seed. 

General  maintenance  work  and  additional  planting  was  done  in  the  Belcher- 
town  Nursery. 

A  summary  of  the  stock  now  in  the  nursery  is  as  follows : 


One-year  seedlings 
Two-year  seedlings 
Three-year  seedlings 
Three-year  transplants 
Four-year  transplants 

Total     . 


3,303,000 
2,025,000 
700.000 
1,225,000 
2,282,000 

9,535,000 


The  nursery  also  contains  about  4,800  trees  and  shrubs  taken  from  the  reser- 
voir area  and  also  from  the  Weston  Nursery  land  taken  by  the  Commission  for 
the  construction  of  the  new  pressure  aqueduct  in  the  Wayland- Weston  Division. 

General  maintenance  of  the  Belchertown  Nursery  included  spraying  of  trees 
for  control  of  gypsy  moths  and  other  insects,  weeding  seed  and  transplant 
beds,  placing  and  removing  snow  fences,  digging  drainage  ditches  and  laying- 
water  pipe  for  watering  the  nursery  stock.  This  work  was  carried  on  from 
April  11  to  November  13  with  an  average  force  of  19  men. 

Clearing  Area  to  be  Flooded. — The  experimental  clearing  of  about  530  acres 
north  of  Winsor  Dam  was  continued  to  completion  and  served  as  a  guide  to 
the  contractors  engaged  in  the  main  reservoir  clearing  operations.  An  average 
labor  force  of  16  men  was  employed  for  this  work  between  January  12  and 
June  20.  To  do  necessary  reclearing  of  the  lower  portions  of  the  reservoir  in 
advance  of  the  flooding,  an  average  labor  force  of  53  men  was  employed  com- 
mencing September  2. 

Maintenance. — A  labor  force  was  employed  throughout  the  year  for  miscel- 
laneous maintenance  work  including  maintenance  of  the  completed  Quabbin  Dike 
and  access  roads.  Following  the  sale  and  removal  of  buildings  owned  by  the 
Commission  above  the  flow  line,  considerable  debris  was  left  in  and  around 
the  cellar  holes.  In  order  to  eliminate  the  fire  hazard  and  prepare  the  areas 
for  planting,  these  cellar  holes  were  cleaned  up,  the  debris  burned  and  the  cellar 
holes  filled  in  with  a  bulldozer.  Considerable  repair  work  was  done  on  roads 
above  the  flow  line  to  keep  them  passable  during  reservoir  clearing  operations. 
During  the  year  temporary  barriers  were  erected  and  maintained  on  roads 
leading  into  the  valley.    Of  the  temporary  barriers  erected  26  were  replaced 
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with  permanent  gates  on  main  roads  leading  into  the  valley.  The  work  of  setting 
stone  bounds  to  mark  the  general  taking  plan  and  outlying  properties  of  the 
Commission  was  continued.  The  average  number  of  men  so  employed  was  26 
the  maximum  being  80  for  the  week  ending  September  2. 

Remodeling  and  Repairing  Buildings. — Two  houses  in  Belchertown  conven- 
iently located  near  the  administration  building,  one  in  New  Salem,  suitable  for 
housing  fire  equipment,  and  one  on  Prescotf  Hill,  suitable  for  a  fire  lookout 
station,  were  remodeled  and  repaired  as  permanent  additions  to  the  equipment 
for  maintenance,  and  other  miscellaneous  repairs  were  made  to  buildings  in 
temporary  use.    The  average  number  of  men  so  employed  was  4. 

Administration  Buildings. — The  newly  built  administration  buildings  were  pre- 
pared for  occupancy  following  acceptance  by  the  Commission.  General  occupancy 
by  all  departments,  except  the  laboratories  and  field  forces  on  contracts  for 
clearing  and  for  regulating  reservoirs,  was  made  on  January  30. 

The  grounds  were  maintained  and  improvements  made  in  the  local  drainage 
following  the  heavy  storms  of  last  fall.  Tests  were  made  the  first  of  each  month 
of  the  automatic  sprinkler  system.  The  auxiliary  lighting  plant  located  in  the 
west  garage'  building  was  tested  periodically.  This  system  was  used  June  17, 
following  a  high  wind  storm  in  this  area  when  outside  power  service  was  dis- 
rupted due  to  broken  wires  caused  by  fallen  tree  limbs. 

The  automatic  oil  burner  boiler  of  the  heating  system  has  been  in  successful 
operation,  except  that  it  was  shut  off  during  the  summer,  from  May  20  to 
September  19.  During  this  period  the  summer  hot  water  heater  was  in  operation. 
It  was  found  possible  to  maintain  a  satisfactory  average  temperature  for  about 
56  degrees  in  the  underground  patrol  building  and  seaplane  hangar,  without 
material  assistance  from  the  main  heater,  so  that  considerable  economy  in  fuel 
is  realized.  Commencing  April  9,  all  vehicular  repairs  were  taken  care  of  at 
the  repair  shop  in  the  west  garage  at  a  considerable  saving  in  cost  compared 
with  outside  flat-rate  charges. 

Soil  Testing  Laboratory. — The  work  of  exploring,  collecting  and  testing 
materials  from  embankment  construction  was  continued.  Following  a  fire  which 
destroyed  the  laboratory  building  on  March  23,  records  and  salvaged  equipment 
were  removed  to  the  former  division  office  in  the  so-called  Chandler  house. 
Benches,  shelves  and  cabinets  were  constructed  for  temporary  use  and  exten- 
sions made  to  the  water  piping  and  electric  lines  so  that  testing  could  be  resumed 
March  25.  During  the  year  equipment  for  soil  testing  was  transferred  to  the 
Commission's  laboratory  in  the  Wayland-Weston  Division  office  at  Natick 
and  such  other  equipment  as  was  suitable  was  transferred  to  the  Commission's 
concrete  testing  laboratory  on  Speen  Street  in  Natick. 

Collection  and  testing  of  materials  from  the  selected  borrow  areas  and  from 
the  core  and  beach  of  Winsor  Dam  to  determine  permeability  and  relative  char- 
acteristics were  continued  until  the  hydraulic-fill  and  rolled-fill  types  of  con- 
struction were  completed.  Permeability  tests  of  embankment  materials  and 
acceptance  tests  of  proposed  aggregates  were  made  in  connection  with  the 
construction  of  the  regulating  dams  and  highway  construction  in  the  reservoir 
area.  During  the  year  1,971  samples  were  collected,  making  a  total  to  date  of 
28,200  samples  from  Winsor  Dam  alone.  A  small  labor  force  was  employed 
in  the  collection  of  samples. 

Sampling  from  the  settled  cores  was  continued  periodically  through  the  ports 
of  the  observation  wells  in  Winsor  Dam  and  Quabbin  Dike  and  tested  for  size 
gradation  and  porosity  to  determine  the  extent  of  consolidation.  The  consoli- 
dation of  the  core  around  these  wells  produced  sufficient  vertical  load  by  friction 
and  by  actually  bearing  on  the  pipe  flanges  to  buckle  the  pipe  of  J^-inch  plate 
at  a  depth  of  about  130  feet  in  each  well.  The  wells  were  reinforced  as  necessary 
by  additional  pipe  sleeves  on  the  inside  made  of  four  quadrants  of  1-inch  plate 
backed  with  concrete. 

Until  the  Commission's  laboratory  was  established  in  Natick,  acceptance 
tests  were  made  on  concrete  aggregates  for  the  pressure  aqueduct  construction. 
Spelter  tests  of  zinc  used  in  galvanizing  and  other  acceptance  tests  were  made 
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for  the  large  quantity  of  fencing  required  along  the  pressure  aqueduct  and  for 
the  Spot  Pond  By-pass. 

Chemical  and  Bacteriological  Laboratory. — The  sampling  and  bacteriological 
examination  of  water  supplies  of  the  Commission's  contractors  and  of  miscel- 
laneous supplies  on  property  controlled  by  the  Commission  were  continued. 
Regular  samples  have  been  collected  and  tested  from  stations  on  the  Ware,  Swift, 
Quaboag  and  Chicopee  rivers. 

The  fire  which  destroyed  the  laboratory  March  23  resulted  in  almost  complete 
loss  of  the  equipment.  Temporary  quarters  were  established  in  the  former  divi- 
sion office  as  was  done  in  the  case  of  the  soil  testing  laboratory.  In  the  emer- 
gency, the  cooperation  of  the  Department  of  Public  Health  through  its  laboratory 
in  Westfield  and  the  State  Agricultural  College  at  Amherst  was  very  helpful. 
The  laboratory  continued  the  supervision  of  treatment  of  fines  wasted  from  the 
contractor's  operation  in  the  construction  of  Winsor  Dam.  The  commencement 
of  filling  of  the  reservoir  necessitated  discontinuing  the  electric  power  lines 
November  17.  The  Commission  purchased  and  installed  at  the  laboratory  a 
15-kilowatt  gasoline-driven  generator  suitable  for  later  permanent  installation 
as  an  emergency  unit  at  the  Ware  River  intake  building.  A  small  labor  force 
was  employed  in  the  collecting  and  handling  of  samples. 

Progress  of  Contracts 

Contract  51. — Following  the  judgment  which  was  entered  September  25  in 
the  amount  of  $8,712.98,  in  the  case  of  the  petition  for  $191,767.62  by  the  con- 
tractor, the  Franklin  A.  Snow  Company,  the  final  estimate  previously  reported 
in  the  amount  of  $199,045.99  was  revised  to  the  amount  of  $198,407.01  and 
dated  October  26.    This  did  not  include  the  amount  of  the  judgment. 

Contract  52. — Contract  52,  with  Benjamin  Foster  Company,  for  constructing 
the  embankment  of  Winsor  Dam  in  the  towns  of  Belchertown  and  Ware,  was 
continued  throughout  the  year.  Hydraulic-fill  operations  had  been  completed 
the  previous  year  and  jetting  of  the  core  through  the  ice  on  the  pool  was  dis- 
continued about  the  middle  of  December.  The  dam  was  topped  off  with  selected 
materials  spread  and  rolled  during  the  later  stages  of  the  hydraulic-fill  operations. 
The  outer  slopes  had  been  steepened  to  furnish  some  of  the  material  used  in 
topping  off.  Draglines  were  used  to  cut  the  ■  slope  back  to  grade.  Work  was 
shut  down  for  the  winter  December  10  and  resumed  early  in  April  when  the 
core  pool  was  drained.  Unsatisfactory  material  in  the  core  in  the  east  end  of 
the  dam  was  replaced  with  satisfactory  material  and  the  placing  of  the  rolled 
fill  started.  Impervious  material  for  the  core  was  obtained  from  top  soil  borrow 
pits  west  of  the  dam  and  from  a  glacial  till  pit  east  of  the  north  end  of  the 
spillway  channel. 

The  impervious  core  was  completed  May  26  and  the  pervious  portion  of  the' 
embankment  practically  completed  by  the  end  of  June.  Crushed  stone  obtained 
by  crushing  rejects  from  the  hydraulic-fill  excavation  was  hauled  to  the  top 
of  the  upstream  slopes  in  trucks,  dumped  and  spread  by  bulldozer  for  a  blanket 
under  the  riprap.  This  blanket  was  practically  completed  August  3.  Riprap 
consisting  of  suitable  large  fragments  from  the  spillway  excavation  was  trucked 
to  the  upstream  face  and  dumped  into  place.  This  work  continued  through  the 
winter.  It  was  pushed  from  the  top  of  the  slope  by  bulldozer  and  trimmed  to 
the  required  finished  slope  of  the  upstream  face  by  crane.  The  riprap  was 
practically  completed  by  the  first  of  September,  a  total  of  132,000  cubic  yards 
being  placed. 

Stone  walls  along  both  sides  of  the  top  of  the  dam  were  built  of  field  stone 
with  a  cap  of  rough  quarried  granite  which  the  contractor  elected  to  set  rather 
than  hunt  for  large  satisfactory  field-stone  caps.  Work  started  on  the  walls 
June  15  and  they  were  practically  complete,  except  for  the  capstones,  July  22. 
The  caps  were  not  set  until  after  the  road  sub-base  was  graded  so  that  settle- 
ment of  the  fill  would  not  affect  the  relative  height  of  the  wall  above  the  road. 
The  walls,  including  capstones,  were  practically  completed  August  19. 


Contract  52. — Looking  Westerly  Along  Winsor  Dam  of  Quabbin  Reservoir.    Admin- 
istration Buildings  at  Further  End. 


Contract    52. — Excavation    for    Winsor    Dam    Spillway    .Showing    Spillway    Channel 
at   Left  and    Bridge   for   Last  Access   Road. 
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The  road  surface  across  the  dam  was  completed  September  11  and  the  paved 
curbs  October  5.  When  the  downstream  slopes  were  roughly  graded  and  before 
placing  the  soil  dressing,  the  drop  inlets  and  tile  pipes  of  the  drainage  system 
were  installed.  The  main  24-inch  drain  constructed  under  a  previous  contract 
was  extended  to  its  outlet  at  the  river  and  completed  November  18.  Work  of 
completing  the  observation  wells  for  access  from  the  top  of  the  dam  to  the 
center  of  the  core  was  in  progress  at  the  end  of  the  year. 

Soil  dressing  on  the  downstream  face  was  started  May  1  and  practically  com- 
pleted by  the  end  of  July.  The  soil  was  dumped  at  the  top  of  the  slope  and 
pulled  into  place  by  a  bulldozer  equipped  with  a  long  wooden  blade. 

The  contractor  resumed  the  placing  of  concrete  in  the  intake  building  in 
April,  the  construction  of  stone  masonry  May  1,  and  interior  tile  work  May  24. 
Walls  were  built  up  a  few  courses  at  a  time  and  the  structure  practically  com- 
pleted November  14.  The  installation  of  the  traveling  crane  was  completed 
June  2  and  was  used  by  the  contractor  in  his  tunnel-plugging  operations.  The 
concrete  roof  slab  was  poured  September  25.  The  promenade  tile  deck  was 
placed  over  insulation  and  waterproofing  and  completed  November  3.  The 
parapet  walls  were  covered  with  sheet  lead  over  which  the  capstones  were 
placed  on  dowels.   The  building  was  practically  complete  at  the  end  of  the  year. 

The  48-inch  sluice  gate  on  the  permanent  48-inch  outlet  pipe  was  installed 
June  3  to  August  5.  During  July  and  August  power  and  telephone  connections 
were  laid  connecting  the  intake  building  with  the  administration  building. 

The  contractor  commenced  the  work  of  plugging  the  river  diversion  tunnel 
June  5  with  the  installation  of  two  36-inch  valves  on  the  temporary  siphon 
by-pass.  On  June  17  he  started  unwatering  the  central  bay  into  the  stop  logs. 
Considerable  difficulty  was  encountered  due  to  debris  and  a  diver's  helmet  had 
to  be  used  in  seating  the  logs.  The  contractor  first  attempted  to  pump  concrete 
from  his  aggregate  and  mixing  plant  on  the  boathouse  ramp  through  the  inter- 
mediate intake  and  down  the  shaft  to  concrete  the  tunnel  plug.  After  repeated 
failures  the  concrete  mixer  was  moved  to  the  top  of  the  dam  adjacent  to  the 
intake  building  and  on  July  14  concrete  was  poured  down  a  20- inch  steel  pipe 
hung  in  the  shaft.  The  temporary  siphon  was  completed  in  the  central  bay  and 
put  in  operation  July  19.  The  east  and  west  bays  were  then  closed  off  and  the 
entire  flow  of  the  river  passed  through  the  siphon  July  21.  Commencing  July  31 
a  concrete  plug  of  about  950  cubic  yards  was  placed  in  a  continuous  pour  which 
was  completed  in  78  hours  on  August  3.  This  sealed  off  the  tunnel  upstream 
and  left  about  200  cubic  yards  to  be  placed  around  the  48  x  78-inch  sluice 
gate  and  the  72-inch  steel  outlet  pipe,  etc.  Forms  for  the  remaining  concrete 
had  been  built  and  the  gate  set  in  position  at  the  end  of  the  year.  Due  to  the 
slow  rise  of  the  water  in  the  reservoir  a  considerable  delay  was  anticipated  in 
discontinuing  the  temporary  siphon  and  diverting  the  flow  as  required  through 
the  48-inch  outlet  pipe.  However,  the  successful  handling  of  the  river  flow 
by  the  siphon  method  had  been  so  well  demonstrated  that  the  contractor  installed 
a  second  temporary  siphon  of  20-inch  pipe  constructed  in  the  intake  well  so  as 
to  be  easily  removable.  By  this  means  the  river  flow  was  diverted  from  the 
original  siphon  into  the  48-inch  line  October  18.  This  allowed  the  tunnel  down- 
stream from  the  plug  to  be  unwatered  without  waiting  for  the  otherwise  neces- 
sary rise  in  the  reservoir  level.  By  November  6  the  reservoir  had  risen  suffici- 
ently to  submerge  the  entrance  to  the  48-inch  line  and  the  second  siphon  was 
removed. 

Construction  of  the  lower  intake  fill  across  the  entrance  to  the  stream  control 
tunnel  was  started  July  22  following  the  installation  of  a  temporary  36-inch 
pipe  in  the  bottom  of  the  tunnel  approach  channel  through  which  all  the  flow 
ot  the  river  was  diverted.  The  fill  was  composed  of  upstream  and  downstream 
sections  of  rock  from  the  spillway  and  a  tight  core  of  top  soil  and  gravel.  The 
fill  was  completed  and  capped  August  17  with  a  concrete  beam  spanning  the 
wing  walls  of  the  intake  approach  and  forming  the  permanent  sill  of  the  lower 
intake  at  elevation  427,  47  feet  above  the  original  river  bed.  At  the  end  of  the 
year  the  river  was  still  flowing  through  the  temporary  36-inch  pipe  and  the  base 
of  the  lower  intake  fill. 
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The  contractor  built  a  cofferdam  across  the  outlet  of  the  river  diversion  tunnel, 
October  18  just  above  the  point  of  discharge  of  the  48-inch  line  which  in  1932 
was  embedded  in  the  tunnel  lining  under  Contract  30  in  anticipation  of  and 
in  preparation  for  this  event.  This  fill  was  then  extended  into  the  tunnel  by 
end-dumping  from  trucks,  draining  the  displaced  water  out  through  a  ditch 
along  the  southwest  wall  of  the  tunnel.  The  tunnel  fill  was  completed  November 
2  with  material  taken  from  stock  piles  made  from  materials  excavated  in  the 
spillway  and  outlet  channels  and  from  a  nearby  borrow  pit.  As  soon  as  the 
fill  was  extended  to  the  tunnel  plug,  excavation  of  the  fill  and  the  debris  was 
made  for  the  concrete  block  foundation  supporting  the  main  72-inch  steel  outlet 
pipe  at  its  elbow  just  downstream  from  the  plug.  Concrete  foundations  for 
the  outlet  structure  were  placed  up  to  the  level  of  the  tunnel  fill  November  9. 
The  48  x  72-inch  sluice  gate  and  frame  were  then  brought  in  over  the  fill  and 
raised  into  position  in  the  shaft.  The  34-foot  sections  of  the  72-inch  steel  pipe 
lines  were  brought  into  the  tunnel  over  the  same  route.  At  the  end  of  the  year 
the  first  22  sections  of  pipe  below  the  sluice  gate  were  assembled  each  on  two 
concrete  footings  and  the  first  15  joints  were  riveted. 

The  contractor  started  the  construction  at  the  outlet  works  May  20  with  a 
timber  cofferdam  at  the  recess  in  the  east  tunnel  wing  wall  for  the  installation 
of  gates  in  the  48-inch  outlet  line.  Cofferdams  were  also  built  around  the  dis- 
charge ends  of  the  Venturi  meters  using  sections  of  steel  pipe  fitted  inside  of 
the  end  rings  and  held  in  place  by  filling  inside  square  timber  cofferdams.  By 
June  10  the  48-inch  pipe  from  the  intake  works  and  both  Venturi  meters  buried 
beneath  the  river  channel  had  been  cleaned  out.  Early  in  August  the  work  of 
installing  the  48-inch  gate  valve,  a  48-inch  Dow-disc  valve,  and  special  fittings 
was  completed.  The  operating  stems  of  the  valves  were  housed  in  a  temporary 
wooden  building  November  20.  At  the  end  of  the  year  good  progress  had  been 
made  on  excavation,  construction  of  forms  and  placing  of  reinforcing  steel 
for  the  foundations  of  the  outlet  building. 

The  contractor  commenced  the  final  grading  of  the  outlet  channel  May  31. 
The  bottom,  which  had  been  materially  altered  by  the  flood  of  September  21, 
was  cut  down  to  approximately  elevation  380  with  riprap  berms  at  the  sides. 
At  the  end  of  the  year  good  progress  had  been  made  in  regrading  and  loaming 
the  slopes  of  the  deep  channel  cut.. 

In  the  second  week  of  December  the  contractor  resumed  the  excavation  of 
ledge  and  earth  for  the  main  spillway  channel.  Material  not  suitable  for  riprap 
on  the  dam  was  used  to  construct  the  fill  for  the  extension  of  the  spillway  weir 
road.  Excavation  was  continued  throughout  the  year.  In  August  the  contractor 
resumed  excavation  of  the  spillway  channel  south  of  the  bridge.  Earth  excava- 
tion just  south  of  the  bridge  was  continued  intermittently  and  practically  com- 
pleted by  the  end  of  the  year.  Rock  excavation  commenced  at  the  extreme  south 
end  of  the  channel  in  September.  Two  steam  shovels  were  used  and  the  work 
nearly  completed  at  the  end  of  the  year. 

When  the  foundation  of  the  spillway  weir  was  exposed,  portions  were  found 
badly  shattered  and  about  400  cubic  yards  were  required  to  be  excavated  by 
barring  and  wedging.  Along  portions  of  the  west  side  of  the  spillway  approach 
channel  the  ledge  surface  opposite  the  weir  was,  in  a  few  short  stretches,  lower 
than  anticipated  and  it  was  necessary  to  build  retaining  walls  to  hold  the  earth 
slopes  above  the  rock  cut.  These  walls  were  built  of  rubble  masonry  using' 
field  stones  for  the  exposed  face  and  quarry  granite  for  the  caps.  An  almost 
continuous  wall  had  to  be  built  along  the  west  side  of  the  approach  channel. 
Good  progress  was  made  in  grading  and  loaming  slopes  of  the  entire  spillway 
channel. 

The  concrete  footings  for  the  spillway  weir  were  placed  and  the  first  stone 
laid  September  13.  The  stone  masonry  of  the  downstream  face  was  laid  up 
three  courses  at  a  time  and  concrete  placed  between  it  and  an  inclined  form, 
built  about  2  feet  back  from  the  upstream  face.  This  method  was  used  because 
of  the  difficulty  of  laying  the  flatter  sloping  upstream  stone  face  without  concrete 
close  behind  it  to  brace  against.  Two  galvanized  steel  strap  anchors  36-inches 
long-  set  in  holes  in  the  top  face  of  the  stone  tied  each  stone  to  the  concrete. 
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Steel  waterstops  were  set  in  the  joints  of  the  concrete.  The  crest  stones  were 
set  dry  and  the  joints  under  them  filled  by  forcing  grout  down  through  the  holes 
drilled  in  them  for  dowels.  When  the  grout  was  hard,  holes  for  the  dowels 
were  drilled  down  into  the  concrete,  grout  placed  in  the  hole,  and  the  dowel 
forced  down  into  the  hole.  At  the  end  of  the  year  the  masonry  for  the  longer 
section  of  crest  at  elevation  530  was  practically  complete  and  good  progress 
made  on  the  shorter  depressed  section  at  the  north  end  of  the  weir.  Thirty-six 
20-foot  holes  for  grouting  were  drilled  in  the  foundation  and  extended  with 
pipe  through  the  weir  to  connections  on  the  upstream  face.  After  sufficient 
masonry  was  placed,  late  in  October,  the  holes  were  grouted.  The  rock  was 
very  tight,  taking  only  about  eight  cubic  yards  of  grout  in  the  whole  length 
of  the  weir.  A  flight  of  granite  stairs  at  the  northeast  end  of  the  weir  was 
built  during  October  and  November,  and  was  completed  except  for  the  pipe 
hand  rail  and  a  portion  of  the  rubble  facing  of  the  outside  wall  of  the  stairway. 

The  contractor  resumed  May  5  the  waterproofing  of  the  extrados  of  the  arch 
and  inner  faces  of  the  spandrel  walls  and  completed  the  work  June  2.  The  con- 
tractor resumed  the  laying  of  masonry  April  13.  As  fast  as  the  stone  was 
laid  in  the  spandrel  walls,  concrete  was  placed  behind  it,  and  all  concrete  was 
in  place  May  27.  The  arch  forms  were  stripped  late  in  April  and  the  intrados 
cleaned.  Laying  of  stone  was  resumed  June  22  in  the  parapet  walls  which  were 
completed  July  10,  except  for  capstones.  The  tops  of  the  random  ashlar  parapet 
walls  were  covered  with  sheet  lead.  Holes  were  drilled  through  it  into  the 
masonry  below  and  dowels  set  in  these  holes  were  leaded  in.  The  capstones 
were  set  over  these  dowels  with  mortar  only  along  the  face  of  the  joints  and 
the  space  under  the  stone  and  the  vertical  joints  filled  with  grout.  Work  on 
the  roadway  across  the  bridge  was  started  July  15.  Curbs  were  built  and  the 
sidewalks  placed  behind  them.  An  excellent  finish  was  obtained  on  these  walks 
by  working  granite  chips  into  the  surface  of  the  granolithic  finish  before  it 
had  set  up.  Asphalt  macadam  surface  was  placed  on  the  roadway  and  the 
bridge  completed  at  the  end  of  the  year. 

Work  was  continued  intermittently  throughout  the  year  on  the  grading,  cul- 
verts and  surfacing  for  the  spillway  weir  road,  the  east  and  west  access  roads 
to  Winsor  Dam  and  the  road  from  the  top  of  the  dam  to  the  outlet  works. 
These  were  practically  completed  at  the  end  of  the  year  except  for  a  portion 
of  the  cable-guard  rail,  miscellaneous  work  of  surfacing  parking  areas,  loaming 
and  seeding  side  slopes  and  a  considerable  portion  of  the  road  to  the  outlet 
works  which  must  necessarily  be  left  until  the  construction  of  the  latter  is 
further  progressed.  Excavation  for  the  seaplane  ramp  from  the  patrol  building 
was  started  April  18  and  completed  May  19,  the  excavated  material  being  usee! 
to  extend  the  lower  end  of  the  ramp  and  also  for  the  rolled  fill  on  the  dam. 
The  stone-masonry  faced  concrete  sidewall  of  the  ramp  along  which  the  service 
boats  will  be  docked  was  completed  August  19.  For  paving  the  ramp,  the  con- 
tractor used  stone  from  walls  along  the  old  Quabbin  Hill  and  Blue  Meadow 
roads.  Paving  was  flushed  with  grout  except  for  the  crushed  stone  surrounding 
the  ties  laid  to  support  rails  for  the  seaplane  dolly.  The  work  was  completed 
October  21.  The  face  of  the  wall  was  dressed  for  guard  timbers  which  were 
bolted  on  to  form  buffers  for  the  docking  of  boats.  The  ramp  was  completed 
November  3  except  for  the  removal  of  the  contractor's  aggregate  batching  plant 
located  on  the  fill  at  the  lower  end  of  the  ramp.  The  grading,  soil  dressing 
and  seeding  of  the  auxiliary  spillway  west  of  the  administration  building  was 
completed.  The  granite  capstones  of  the  weir  were  set  in  August  and  the 
grouting  of  their  steel  anchors  completed  early  in  November. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$581,476.02,  or  a  total  to  November  15,  the  date  of  the  latest  estimate  of 
$2,149,798.02,  of  which  $1,984,818.22  lias  been  approved  for  payment.  The 
contractor's  force  averaged  about  158,  the  maximum  being  268  for  the  week 
ending  July  29.  In  general  the  contractor  worked  one  8-hour  shift  and  six 
days  a  week,  occasionally  two  8-hour  shifts. 
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The  total  electric  energy  used  by  the  contractor  during  the  year  was  967,300 
kilowatt  hours  making  a  total  to  date  of  10,604,700  kilowatt  hours. 

A  few  minor  items  of  equipment  were  added  during  the  year.  The  contractor 
has  at  various  times  hired  three  small  power  shovels,  two  truck  cranes,  one 
sheep's-foot  roller  and  miscellaneous  trucks  and  concreting  equipment. 

The  following  recognized  subcontractors  did  work  under  the  contract  during 
the  fiscal  year: 

Lane  Construction  Corp.  .  .  .  Bituminous  macadam  road  surface. 
United  Fence  Co.,  Inc.  .  .  .  Cable  guard  on  spillway  weir  road. 
Peter  Ouimette,  Inc.         .         .         .     Waterproofing,    insulation    and    copper 

flashing  on  roof  of  intake  structure. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  52  are  as  follows : 

Earth  excavation           .         .         .         .         .         .         .         .         .          .         .         .  201,260  cu.  yds. 

Rock  excavation  .............  101,150  "      " 

Consolidated  pervious  embankment       .........  33,440  "      " 

Rolled  impervious  embankment    .                    ........  1,900  "       " 

Embankment  by  full-hydraulic  method         .          .         .         .                   .         .          .  3,442,000  "      " 

Miscellaneous  embankment  .          .          .          .          .         .          .                 ...          .         .  159,200  ' 

Selected  coarse  material       .          .         .          .          .          .          .          .         .          .         .  133,000  " 

Crushed  stone  or  screened  gravel         .........  32,510  "      " 

Light  riprap 118,900  "      " 

Heavy  riprap        .         .         .         .         .         .          .                   .          .          .          .          .  21,600  "      " 

Soil  dressing ,  47,600  "      " 

Furnishing  and  placing  grout      ..........  950  "      " 

Portland  cement 23,370  bbls. 

Concrete,  Class  A        . 3,810  cu.  yds. 

Concrete,  Class  B 4,300  ||      |] 

Concrete,   Class  C         .          .          .          .         .          .          .         -         .          .         •         •  600 

Reinforcing  steel 164,400  lbs. 

Steel  pipe  for  68-inch  conduit      .....         i         ...          .  273,200  lbs. 

12,  18  and  24-inch  tile  pipe .         .    "      .         .  8,370  lin.  ft. 

Contract  56. — Contract  56,  with  Rich  Bros.  Construction  Co.  Inc.,  for  con- 
structing the  administration  buildings  at  Winsor  Dam  of  Quabbin  Reservoir 
in  the  Town  of  Belchertown,  was  completed. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $2,733.70, 
the  final  estimate,  dated  April  27,  being  for  $382,118.09. 

Contract  60. — Contract  60,  with  the  Middlesex  Construction  Company,  for 
constructing  access  roads  to  Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of 
Hardwick,  was  completed  with  the  necessary  removal  of  equipment. 

The  final  estimate,  dated  January  16,  was  for  $81,625.29. 

Contracts  61,  62  and  63. — Contracts  61,  62  and  63,  PWA  contracts,  with 
Coleman  Bros.  Corp.,  for  clearing  portions  of  the  site  of  Quabbin  Reservoir 
on  the  West  Branch,  on  the  Lower  Middle  and  East  branches,  and  on  the  central 
portion  of  the  Middle  Branch,  respectively,  of  the  Swift  River  in  the  towns 
of  Belchertown,  New  Salem,  Pelham,  Shutesbury,  Ware,  Hardwick  and  Peter- 
sham, were  completed  October  2,  October  27  and  October  2,  respectively.  Work 
continued  throughout  the  year  on  all  three  contracts.  The  extent  and  character 
of  the  work  done  is  indicated  in  the  following  table : 

Contract  61  Contract  62  Contract  63 

Area  cleared  ......  5,155  acres  6,445  acres  4,120  acres 

Woodland         ......  60  per  cent  25  per  cent  50  per  cent 

Brushland        .......  30    "      "  50    "      "  35    "      " 

Openland 10    "      "  25    "      "  15    "      " 

Area  grubbed           .....  88.5  acres                           42  acres  2  acres 
Excrementitious    material    satisfactorily 
disposed   of    from   privy   vaults,   cess- 
pools,  stables,   etc.        ....  532  cu.  yds.  1,804  cu.  yds.     ,  509  cu.  yds. 
Earth  excavation  used  for  filling  cellar 

holes,  privy  vaults,  manure  pits,  etc.  .  26,957  "     "  55,371   "     "  14,166  "     " 

Masonry  walls  and  chimneys  razed        .  258  "     "  1,216  "     "  351   "     " 

The  value  of  work  included  in  contract  estimates  during  the  year  for  Con- 
tracts 61,  62  and  63  was  $273,203.85,  $351,449.05  and  $211,846.30,  respectively, 
the  final  estimates  for  these  amounts  being  dated  October  30,  November  9  and 
October  30.  On  Contract  61  the  contractor's  force  averaged  188  men  for  a 
period  of  44  weeks,  the  maximum  being  349  for  the  week  ending  May  13;  and 
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on  Contract  62,  the  contractor's  force  averaged  124  men  for  a  period  of  48 
weeks,  the  maximum  being  349  for  the  week  ending  May  13;  and  on  Contract 
63,  the  contractor's  force  averaged  127  men  for  a  period  of  41  weeks,  the  maxi- 
mum being  448  for  the  week  ending  July  29. 

The  principal  items  of  equipment  used  on  the  three  contracts  were  as  follows  : 
6  caterpillar  tractors,  5  equipped  with  bulldozers,  some  with  saw  teeth  on  the 
bottom  of  the  bulldozer  blades  used  for  cutting  down  trees  up  to  about  8  inches 
in  diameter,  and  some  with  special  equipment  for  pushing  large  trees  onto  the 
fires,  also  miscellaneous  trucks,  air  compressors,  fire  pumps,  hose,  etc. 

Contract  64. — Contract  64,  a  PWA  contract,  with  the  Piatt  Contracting  Com- 
pany Inc.,  for  constructing  the  service  buildings  at  Shafts  1  and  8  of  Quabbin 
Aqueduct  in  the  towns  of  West  Boylston  and  Barre,  was  continued  to  completion 
October  25.  A  small  amount  of  excavation  and  erection  had  been  completed 
at  the  beginning  of  the  year.  Concrete  for  the  septic  tank  for  the  building  at 
Shaft  1  was  poured  December  27.  The  well  for  water  supply  was  completed 
January  25.  After  the  .winter  shutdown,  the  contractor  resumed  work  April  5. 
The  building  walls  of  ashlar  masonry  and  brick  backing  were  commenced 
April  11  and  completed  June  19.  Structural  steel  was  erected  April  21  to  June  1. 
Roof  framing  was  completed  June  16;  metal  furring,  lathing,  plastering  of  ceil- 
ings, July  12;  slate  roofing,  July  27)  reinforced  concrete  floors,  July  24;  parti- 
tions and  tile  work  for  toilets,  August  17.  All  work  including  the  installation 
of  fixtures,  heating  and  ventilating,  plumbing,  electrical  work,  etc.,  was  sub- 
stantially completed  October  25.  Final  inspection  of  the  steam  boiler  was  made 
September  28. 

Foundations  for  the  building  at  Shaft  8  were  poured  December  16,  1938,, 
followed  by  backfilling  and  rough  grading  after  which  the  work  was  shut  down 
for  the  winter  and  resumed  April  3.  Structural  steel  was  erected  from  April  28 
to  June  21.  The  building  walls  of  ashlar  masonry  and  brick  backing  were  com- 
menced May  12  and  completed  June  27.  Roof  framing  was  completed  July  6; 
metal  furring,  lathing,  plastering  of  ceilings,  July  24;  slate  roofing,  August  8; 
partitions  and  tile  work  for  toilets,  August  15.  All  work  including  the  installa- 
tion of  fixtures,  heating  and  ventilating,  plumbing,  electrical  work,  flagpoles,  etc., 
was  substantially  completed  October  25. 

The  amount  of  the  final  estimate  dated  November  22,  was  $82,511.51.  The 
contractor's  force  averaged  12  men  for  39  intermittent  weeks,  the  maximum 
being  25  men  for  the  week  ending  June  17. 

Contract  65. — Contract  65,  with  the  Engineering  Service  &  Construction  Co., 
for  installing  shaft  caps  and  aqueduct  control  valves  in  the  Wachusett  outlet 
building  at  Shaft  1  of  Quabbin  Aqueduct  in  the  Town  of  West  Boylston,  was 
continued  to  completion  June  9.  During  this  period  the  Commission  continued 
to  operate  its  900-horsepower  motor-driven  tunnel  unwatering  pump.  The  upper 
orifice  of  the  shaft  was  capped  December  30,  1938.  The  large  conduit  pipe 
from  the  lower  orifice  was  installed  January  24,  encased  in  concrete  January  31 
and  lined  with  gunite  February  3.  The  structural  steel  operating  platform  was 
placed  from  January  12  to  January  21.  The  shaft  was  capped  February  24. 
The  24-inch  valve  at  the  breaking  plate  on  the  upper  orifice  cap  was  installed 
June  9. 

The  amount  of  the  final  estimate  dated  June  27  was  $12,644.72,  all  of  which 
has  been  paid.    The  contractor's  force  averaged  three  men. 

Contract  66. — Contract  66,  a  PWA  contract,  with  C.  &  R.  Construction 
Company,  for  constructing  regulating  dams  on  the  Middle  and  East  branches 
of  the  Swift  River  in  the  towns  of  New  Salem,  Hardwick  and  Petersham,  was 
continued  throughout  the  year.  Excavation  at  the  East  Branch  site  was  started 
April  14.  The  placing  of  the  pervious,  impervious  and  selected  coarse  material 
was  carried  along  together  and  the  paving,  screened  gravel  and  riprap  followed 
as  the  slopes  were  prepared.  The  earth  embankment  was  started  May  12  and 
completed  October  5.  Forms  for  the  concrete  spillway  were  started  June  6. 
Concrete  was  first  poured  June  12  and  completed  September  7.  Meanwhile 
the  river  was  diverted  through  an  excavated  channel  just  east  of  the  concrete 
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structure.  Gravel  road  surfacing,  soil  dressing  and  seeding  were  completed 
October  10. 

Excavation  at  the  Middle  Branch  site  was  started  June  6.  The  earth  embank- 
ment was  started  July  6,  and  completed  November  23.  Forms  for  the  spillway 
were  started  July  5.  Concrete  was  first  poured  July  18  and  completed  October  16. 
Transit  mixed  concrete  was  used  for  the  footings  and  then  discontinued  in  favor 
of  a  six-bag  mixer  at  the  site.  Meanwhile  Red  Brook,  in  the  bed  of  which 
the  spillway  was  constructed,  was  diverted  through  an  excavated  channel  to 
the  Middle  Branch.  The  flow  was  then  reversed  and  taken  entirely  through  the 
permanent  draw-down  pipe  in  the  spillway  structure  while  the  main  earth  em- 
bankment across  the  Middle  Branch  was  constructed.  Gravel  road  surfacing, 
soil  dressing  and  seeding  were  completed  November  23.  Clearing  of  the  area 
to  be  flooded  behind  the  regulating  dams  was  continued  and  substantially  com- 
pleted during  the  year. 

The  value  of  work  included  in  contract  estimates  to  November  6,  the  date 
of  the  latest  estimate,  was  $164,455.24  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  77  men,  the  maximum  being  151 
for  the  week  ending  June  17. 

The  principal  items  of  plant  equipment  were  as  follows: 

3  Gas  shovels  with  auxiliary  booms 
1  1^-cubic  yard  gas  shovel 

4  Caterpillar-tractor  bulldozers 
1  Sheep's-foot  roller 

1      14-ton  road  roller 

Miscellaneous  trucks,  air  compressors,  concrete  mixers,  pumps,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  66  are  as  follows : 

Clearing        ..............  690  acres 

Grubbing      ..............  60 

Earth  excavation  ............  46,300  cu.  yds. 

Consolidated  pervious  embankment       .  .  .  ...  .  .  .  23,200    "       " 

Rolled   impervious   embankment   ..........  8,680     "       " 

Crushed  stone  or  screened  gravel  .........  2,400     "       " 

Riprap 4,300    "      " 

Portland  cement  ..............  5,470  bbls. 

Concrete,   Class  A         ...........  .  1,230  cu.   yds. 

Concrete,   Class   B         .  .  .  .  .  •    .  .  .  .  .  .  1,230     " 

Concrete,   Class   C         ...........  .  730     "       " 

Contract  72. — Contract  72,  a  PWA  contract,  with  C.  &  R.  Construction  Com- 
pany, for  clearing  a  portion  of  the  site  of  Quabbin  Reservoir  on  the  upper 
Middle  and  East  branches  in  the  towns  of  New  Salem,  Petersham  and  Hard- 
wick,  was  continued  throughout  the  year.  Work  during  the  year  consisted  of 
clearing  8,145  acres,  55  per  cent  woodland,  35  per  cent  brushland  and  10  per 
cent  open  land;  grubbing  40  acres;  excavating  24,720. cubic  yards  of  earth,  and 
removing  735  cubic  yards  of  excrementitious  material  and  335  cubic  yards  of 
masonry  walls  and  chimneys. 

The  value  of  work  included  in  contract  estimates  to  November  2,  the  date 
of  the  latest  estimate,  was  $447,865.50,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  211  men,  the  maximum  being 
365  for  the  week  ending  June  17. 

The  principal  items  of  plant  equipment  were  as  follows : 

5  Cranes  and  shovels  54  to   1^2-cubic  yards 

6  Caterpillar-tractor   bulldozers 
Miscellaneous   trucks,   fire  pumps,   hose,    etc. 

Contract  82. — Bids  were  opened  February  16,  for  constructing  Administra- 
tion Road  in  the  Town  of  Ware.  This  is  a  PWA  contract.  Ten  bids  were 
received,  ranging  from  $219,060.92  to  $388,794.65.  The  contract  was  executed 
March  9  with  G.  Rotondi  &  Son,  Melrose,  Mass.,  the  lowest  bidder.  The  work 
consists  of  constructing  an  access  road  connecting  the  Winsor  Dam  spillway 
weir  road  built  under  Contract  52  with  the  Quabbin  Dike  access  road  built 
under  Contract  36  and  includes  a  parking  area  near  the  summit  of  Quabbin 
Hill  and  a  traffic  circle  at  the  junction  of  a  spur  road  extending  into  the  hill- 
top parking  area.    The  main  road  3.70  miles  in  length  and  the  spur  road  0.28 
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Contract  52. — Looking  from  Patrol  Building  down  Seaplane  Ramp  to  West  Branch 
of  Quabbin  Reservoir,   Showing  Area  Flooded  October  5,  1939. 
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-Contract   66. — Spillway    of    Shallow    Flowage    Regulating    Dam    on   Middle    Branch, 

at    Upper   End  of   Quabbin    Reservoir. 
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mile  are  surfaced  with  bituminous  macadam,  24  feet  in  width,  to  the  parking 
area;  and  the  road  around  the  parking  area,  20  feet  in  width.  About  1.05  miles 
of  the  main  road  were  reconstructed  along  the  former  Enfield-Ware  road. 

Clearing  and  grubbing  started  March  21  and  was  completed  May  5,  and 
grading  started  April  5  and  wa-s  completed  October  13.  The  macadam  surface 
was  constructed  on  a  gravel  foundation  12  inches  thick  which  was  placed 
July  15  to  October  20.  Macadam  consists  of  two  courses  of  broken  stone,  the 
bottom  course  3^>  inches  bound  with  sand  and  the  top  course  2^>  inches  pene- 
trated with  asphalt  at  the  rate  of  2  gallons  per  square  yard,  sealed  with  asphalt 
at  the  rate  of  H  gallon  per  square  yard  and  bound  with  ^-inch  broken  stone. 
Crushed  stone  was  purchased  and  trucked  from  a  quarry  in  Amherst.  The 
macadam  surface  was  completed  October  27.  At  the  end  of  the  year  the  eight 
strand  multiple  cable  highway  guard  was  partially  installed  and  loaming  of 
slopes  partially  completed.  At  various  points  the  contractor's  spoil  piles  were 
suitably  graded  to  form  parking  areas.  At  one  of  these,  where  a  fine  view  of 
Winsor  Dam  is  available,  subgrading  and  loaming  were  done  and  curbing 
installed  to  accommodate  a  proposed  memorial  to  Frank  E.  Winsor,  late  Chief 
Engineer  of  the  Commission. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate,  was  $184,731.32  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  47  for  a  period  of  37  weeks,  the 
maximum  being  90  for  the  week  ending  September  16. 

The  principal  items  of  plant  were  as  follows : 

5  Power  shovels 

2  Bulldozers 

1  Power  grader 

2  Rollers 
19  Trucks 

Miscellaneous  compressors,  pumps,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  82  are  as  follows : 

Roadway  earth  excavation  .          .          .          .          .          .          .          .          ...          .  71,800  cu.   yds. 

Ledge  excavation          ............  17,660    "       " 

Ordinary  borrow .          .          .  '       .  25,000    "       " 

Plain  cement  concrete  masonry,  Class  C     .......  770    "      " 

Reinforced  cement  concrete  masonry,  Class  B     ......          .  50    "       " 

Crushed  stone      ......>...._...  21,800  tons 

Bituminous  material     .          .          .          .          .          ...          .          .          .          .          .  156,000  gals. 

Gravel  borrow      .          .         .          .          .          .          .          .          .          .''.'••".          .  26,000  cu.  yds. 

Highway  guard 8,200  lin.   ft. 

Trench  excavation        .          .          .          .          .          .          .          .          .          ...  3,150  cu.  yds. 

Loam  borrow        .          .          .          .          .          .          .          .          .          ...          .  7,500    "       " 

Contract  88.- — Contract  88,  with  Warner  Bros.  &  Goodwin,  Inc.,  for  furnishing 
and  storing  top  soil  at  Quabbin  Dike  and  in  the  Quabbin  Park  Cemetery  in 
the  Town  of  Ware,  was  completed  May  22.  Following  the  winter  lay-off,  the 
work  was  resumed  February  17  and  continued  to  completion  except  for  a  shut- 
down from  March  24  to  May  16  on  account  of  the  wet  condition  of  the  borrow 
area.  About  4,595  cubic  yards  were  stored  at  Quabbin  Dike  and  6,395  cubic 
yards  at  Quabbin  Park  Cemetery. 

The  final  estimate  dated  July  28  was  for  $8,362.27,  all  of  which  has  been  paid. 

Contract  93. — Bids  were  opened  October  19,  for  completing  the  East  Branch 
Baffle  in  the  towns  of  Petersham  and  Hardwick.  This  is  a  PWA  contract. 
Nine  bids  were  received,  ranging  from  $28,876.75  to  $46,385.50.  The  contract 
was  executed  October  27  with  J.  J.  Callahan,  West  Roxbury,  Mass.,  the  lowest 
bidder.  The  work  consists  of  filling  a  gap  left  in  the  original  construction  under 
Contract  51  to  permit  the  main  north-south  highway  through  the  valley  to 
remain  as  long  as  possible.  Excavation,  stripping -and  scarifying  of  the  existing 
highway  commenced  November  6.  The  embankment,  all  of  which  is  pervious, 
was  placed  with  3  scraper  wagons  and  rolled  with  a  sheep's-foot  roller.  The 
gravel  used  was  taken  from  a  borrow  pit  near  the  west  end  of  the  structure. 
Screened  gravel  for  bedding  the  riprap  slopes  was  obtained  from  the  stock  pile 
northeast  of  the  baffle  which  remained  from  the  operations  under  Contract  51. 
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Placing  of  this  material  on  the  finished  slopes  of  pervious  embankment  began 
November  23.  Riprap  was  obtained  from  the  required  excavations,  from  stone 
walls,  old  quarries  and  stones  in  adjacent  fields  commencing  November  21. 
At  the  end  of  the  year  the  contract  was  approximately  40  per  cent  complete. 
The  contractor's  force  averaged  22  men,  the  maximum  being  29  for  the  week 
ending  November  25. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate  was  $5,452.75,  of  which  90  per  cent  was  approved  for 
payment. 

The  principal  items  of  plant  were  as  follows : 

1  Steam  shovel 

2  8-cubic  yard  scraper  wagons 
1  14-cubic  yard  scraper  wagon 

3  Bulldozers 

1      Sheep's-foot  roller 
1     Crane  with  clamshell  bucket 
Miscellaneous  trucks,  etc. 

Contract  98. — Bids  were  opened  August  17,  for  removing  the  steel  bulkhead 
from  the  Quabbin  Aqueduct  Tunnel  in  the  Town  of  Barre.  Three  bids  were 
received,  ranging  from  $1,500.00  to  $4,500.00.  The  contract  was  executed 
September  22  with  Warner  Bros.  &  Goodwin,  Inc.,  Sunderland,  Mass.,  the 
lowest  bidder.  The  work  consists  of  burning  out  and  removing  the  bulkhead 
which  was  constructed  in  the  Quabbin  Aqueduct  Tunnel,  about  2,200  feet  west 
of  Shaft  8,  under  Contract  17,  to  prevent  any  flows  westerly  in  the  tunnel 
pending  completion  of  Quabbin  Reservoir.  The  work  was  started  September  5 
and  completed  October  2.  The  contractor  lowered  men,  materials  and  equipment 
at  both  Shafts  8  and  9.  He  used  an  acetylene  torch  for  burning,  and  a  two- 
wheel  trailer  with  pneumatic  tires  for  transportation  along  the  tunnel  invert. 

The  amount  of  the  final  estimate  dated  October  20,  was  $1,500.00,  of  which 
$1,350.00  has  been  paid.  The  contractor's  force  averaged  13,  working  two  8- 
hour  shifts. 

List  of  Drawings  and  Tables  Appended  Hereto 

Location  of  Real  Estate  Acquired  for  Quabbin  Reservoir. 
Takings  of  Real  Estate  and  Water  Rights. 

Status  of  Contracts  Completed  between  November  30,  1938,  and  November  30,  1939. 
v  Status  of  Contracts  in  Force  on  November  30,  1939. 
■Canvass  of  Bids.  Contract  74. 
Canvass  of  Bids,  Contract  75. 
Canvass  of  Bids,  Contract  77. 
Canvass  of  Bids,  Contract  78. 
Canvass  of  Bids,  Contract  79. 
Canvass  of  Bids,  Contract  80. 
Canvass  of  Bids,  Contract  81. 
Canvass  of  Bids,  Contract  82. 
Canvass  of  Bids,  Contract  83. 
Canvass  of  Bids,  Contract  85. 

■Quantities  Involved  in  Contracts  for  Laying  the  Pressure  Aqueduct  Surface  Pipe. 
Monthly  Rainfall  at   Stations  on  Ware  and  Swift  Watersheds,   1939. 

For  data  on  contracts  completed  prior  to  November  30,  1938,  see  sixth  to 
thirteenth  annual  reports,  inclusive.  A  General  Plan  and  Profile  of  the  Present 
and  Proposed  Metropolitan  Water  Supply' was  included  in  the  geological  report 
appended  to  the  1935  annual  report. 

For  summaries  of  rainfall  for  years  previous  to  1939,  see  1935  to  1938  annual 
reports,  inclusive. 

Respectfully   submitted, 

Karl  R.  Kennison,  Chief  Engineer. 

20  Somerset  Street,  Boston,  Mass. 
January  15,  1939. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 


Expenditures  and  Disbursements  for  the  Fiscal  Year  and  from  July  28, 
1926,  the  Date  of  the  Appointment  of  the  Commission 

New  accounts  have  been  opened  during  the  year  necessitating  transfers  from 

old    accounts. 

In  the  case  of  accounts  marked  PWA,  the  cost  to  the  Commonwealth  will  be 
decreased  by  the  amount  of  the  federal  grant. 


General   Overhead 


Administration,  Commissioners'  .Office: 

Salaries,  Commissioners 

Salaries,  Clerical    . 

General  Legal  Expense 

Furniture  and  Fixtures 

Engineering  Instruments 

Rental  of  Equipment 

Rent  and  Upkeep   . 

Automobile  Purchase     . 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 

Advertising 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage 


Engineering,  Headquarters'  Office: 

Salaries,   Engineering    . 

Salaries,  Clerical    .         ... 

General  Consultant  Expense 

General  Legal  Expense 

Furniture  and  Fixtures 

Laboratory  Equipment  . 

Laboratory  Supplies 

Rental  of  Equipment     . 

Engineering   Instruments 

Rent  and  Upkeep  of  Boston  Office 

Rent  and  Upkeep  of  Springfield  Laboratory 

Automobile  Purchase     .... 

Automobile   Maintenance 

Special   Experiments      .... 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage        ...... 

Medical  and  Surgical  Services 

Total  Engineering,  Headquarters'  Office 


Year  ending 
Nov.  30,  1939 

Total  to 
Nov.  30,  1939 

$10,500.00 

$138,415.56 

14,047.41 

156,123.74 

182.72 

2,354.88 

1,692.14 

6,575.74 

421.97 

519.97 

5.00 

5.00 

2,166.84 

29,750.01 

00.00 

2,917.93 

258.76 

3,856.54 

3,872.89 

23,632.47 

439.91 

12,685.31 

554.24 

12,049.62 

370.60 

3,911.99 

322.00 

2,277.13 

)ffice  $34,834.48 

$395,075.89 

$44,983.44 

$989,459.61 

15,845.81 

134,273.35 

109.15 

118,277.65 

00.00 

53,160.29 

339.49 

15,521.00 

00.00 

1,961.00 

00.00 

2,071.94 

00.00 

3,370.02 

375.09 

1,641.46 

9,726.92 

136,152.84 

00.00 

3,950.54 

00.00 

3,604.62 

256.74 

4,741.14 

00.00 

2,304.63 

801.04 

24,395.54 

269.02 

17,177.60 

281.07 

7,249.67 

605.60 

3,310.08 

5.00 

5.00 

:    $73,598.37 

$1,522,627.98 
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Year  ending 
Nov.  30,  1939 

Distribution   of  General  Overhead 

Administration,  Commissioners'  Office : 

Ware  Supply,  including  Wachusett-Coldbrook 

Tunnel  Section   (except  PWA)        .       .,  $2,717.08 

Coldbrook-Swift  Tunnel   Section           .         .  69.66 

Quabbin  Reservoir   (except  PWA)      .         .  25,429.19 

Winsor  Dam          .         .         .         .      '" ..         .  6,374.74 

Quabbin  Dike         .         .         .         ...  69.66 

Special   Investigations 00.00 

Southern  Sudbury  Emergency  Supply          .  00.00 

Wachusett  Watershed 174.15 

Sub  Total  (not  including  PWA)           .  $34,834.48 

Wachusett-Coldbrook  Tunnel  Section  (PWA)  2.45 

Quabbin  Reservoir   (PWA)          .         .         .  461.34 

Weston  Aqueduct  Siphons  (PWA)  .  .  418.57 
Pressure    Aqueduct    West    of    Norumbega 

Reservoir    (PWA)     .         .         .         ..        .  3,374.73 

Norumbega  Reservoir  (PWA)  .  .  .  190.10 
Pressure     Aqueduct     East     of     Norumbega 

Reservoir   (PWA) 732.63 

Spot  Pond  By-pass  (PWA)          .         .         .  285.80 


Total  to 
Nov.  30,   1939 


$89,840.86 

29,870.61 

179,435.86 

52,981.22 

28,654.27 

4,298.45 

8,690.28 

1,304.34 

$395,075.89 

2.45 

545.52 

423.11 

3,397.99 
190.10 

732.63 
285.80 


Total  Administration,  Commissioners'  Office        $40,300.10         $400,653.49 


Engineering,  Headquarters'  Office : 

Ware  Supply,  including  Wachusett-Coldbrook 

Tunnel  Section  (except  PWA) 
Coldbrook-Swift  Tunnel  Section  . 
Quabbin  Reservoir  (except  PWA) 
Winsor   Dam  ...... 

Quabbin  Dike         .         . 

Special    Investigations 

Southern  Sudbury  Emergency  Supply  . 
Wachusett   Watershed 

Sub  Total   (not  including  PWA) 
Wachusett-Coldbrook  Tunnel  Section  (PWA) 
Quabbin  Reservoir   (PWA) 
Weston  Aqueduct  Siphons  (PWA) 
Pressure    Aqueduct    West    of    Norumbega 

Reservoir   (PWA)      .         . 
Norumbega  Reservoir    (PWA)     . 
Pressure     Aqueduct     East     of     Norumbega 

Reservoir   (PWA) 

Enlarging  Middlesex  Fells  Reservoir  (PWA) 
Spot  Pond  By-pass  (PWA)  . 

Charles  River  Shaft  (PWA) 

Total  Engineering,  Headquarters'  Office   . 


$5,899.29 

146.12 

53,335.79 

13,370.48 

146.12 

00.00 

00.00 

700.57 

$73,598.37 

589.23 

4,008.71 

2,480.90 

51,503.01 
8,951.23 

15,612.94 
2,940.71 
6,875.38 
1,047.93 


$346,378.13 

114,124.01 

721,867.70 

177,317.14 

106,717.78 

19,863.79 

33,407.97 

2,951.46 

$1,522,627.98 

663.59 

5,356.31 

5,066.29 

62,313.77 
9,022.20 

16,041.31 

2,940.71 

'  6,875.38 

1,047.93 


$167,608.41      $1,631,955.47 
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Year  ending 
Nov.  30,   1939 
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Total  to 
Nov.  30,   1939 


Ware  Supply,  Including  Wachusett-Coldbrook  Tunnel  Section  of 
Quabbin  Aqueduct,   (Except  PWA) 


General  Overhead: 

Administration,  Commissioners'  Office  . 
Engineering,    Headquarters'   Office    (except 

WPA  Project) 

WPA  Project,  Town  of  Rutland  Sewer    . 

Total  General  Overhead 

Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      .... 

Furniture  and  Fixtures  . 

Engineering  Instruments 

Rent  and  Upkeep  . 

Automobile  Purchase     . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense   (undistributed) 

Advertising 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage        .... 
Medical  and  Surgical  Services 
Tools  and  Equipment    . 


Total  Engineering  . 

Real  Estate — General  Construction : 

Legal  and  Expert  Expense    . 
Consultant   Expense 
Labor      .         .         .         . 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements  . 
Taxes      .         . 

Maintenance  of  Real  Estate  . 
Police  Protection 

Labor  .         ... 

Fire  Protection 

Equipment,  etc. 

Miscellaneous  Expense 
Special  Agents       .... 


Total  Real  Estate  .... 

Ware  Watershed  (Except  WPA  Project) 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor      .... 
Engineering   Instruments 
Rent  and  Upkeep  . 


$2,717.08  $89,840.86 


5,698.90 

346,177.74 

200.39 

200.39 

$8,616.37 

$436,218.99 

$5,572.85 

$406,931.70 

857.25 

9,335.25 

185.88 

4,838.00 

33.72 

2,341.44 

6.70 

7,734.50 

1,136.58 

20,896.11 

111.40 

11,690.29 

408.45 

16,255.08 

00.00 

18,640.69 

468.91 

10,626.53 

00.00 

6.05 

25.99 

1,244.16 

52.86 

3,153.02 

12.90 

475.16 

15.55 

15.55 

21.38 

21.38 

$8,910.42 

$514,204.91 

$00.00 

$6,205.35 

00.00 

455.66 

5.63 

1,716.83 

00.00 

1,003.60 

13.78 

76.14 

750.00 

124,097.50 

00.00 

3,682.24 

00.00 

1,298.18 

753.75 

794.75 

42.14 

1,296.80 

10.76 

11.30 

00.00 

17,668.55 

$1,576.06 

$158,306.90 

$7,650.08 

$153,765.51 

1,916.35 

29,769.51 

00.00 

763.70 

1,176.98 

20,421.85 

29.25 

444.90 

241.44 

795.95 
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Furniture  and  Fixtures 
Completed  Contracts  Nos.  27  and  39 
Automobile  Purchase     . 
Automobile   Maintenance 
Special  Experiments      \ 
Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Supplies 
Medical  and  Surgical  Services 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage 
Installed  Equipment 
Tools  and  Equipment 
Rental  of  Equipment 
Purchases  and  Settlements 
Taxes      .... 
Maintenance  of  Real  Estate 
Special  Agents 

Salaries 

Automobile  Purchase 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage    ..... 

Labor  ..... 

Furniture  and  Fixtures 
Police  Protection 

Labor  ..... 

Fire  Protection 

Equipment 

Labor  . 

Automobile  Maintenance    . 

Miscellaneous  Expense 
Rutland-Holden  Sewer,  Maintaining,  Cleaning 

and  Repairing  State  Sanatorium  Branch 

U.  S.  Vet.  Hospital  Branch 

Trunk  Sewer,  except  Branches 
Use  of  City  of  Worcester's  Sewerage  System 

for    disposal    of    Sewage    from    Rutland- 
Holden  Sewer     ...... 

Reforestation,  Watershed  Planting 

Trees  for  Watershed  Planting  . 

Labor  

Fire  Stops  and  Fire  Access  Roads 

Labor  .         . 

Miscellaneous  Expense  (undistributed)     . 

Medical  and  Surgical  Services 

Compensation  to  Labor  for  Injuries 
Other  Forestry  Work  and  Hurricane  Clearing 

Salaries,  Engineering 

Labor 

Tools  and  Equipment 

Rental  of  Equipment 

Automobile   Maintenance 

Maintenance  of  Medical  Equipment 
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Year  ending 

Total  to 

Nov.  30,  1939 

Nov.  30,  1939 

75.82 

139.00 

00.00 

243,104.18 

2,345.07 

3,527.60 

1,032.89 

7,306.30 

00.00 

700.00 

00.00 

774.85 

00.19 

200.19 

15.56 

26.56 

302.53 

6,224.22 

55.98 

902.64 

75.29 

577.61 

00.00 

2.00 

17.43 

91.52 

00.00 

5,610.75 

80.45 

80.45 

00.00 

2.50 

35,177.70 

1,395,902.61 

3,237.10 

56,336.52 

671.11 

11,500.60 

1,740.00 

13,908.67 

1,148.98 

2,627.65 

99.55 

2,434.84 

137.38 

1,603.12 

00.00 

167.40 

0.92 

9.03 

3.00 

26.55 

00.00 

15.00 

98.89 

98.89 

525.50 

589.50 

42.14 

81.23 

7,268.35 

7,415.70 

0.00 

4.25 

0.78 

1.56 

62.57 

596.56 

82.71 

665.17 

254.64 

1,759.04 

422.98 


1,600.54 


00.00 
590.00 

1,521.89 
1,599.19 

21,213.13 

0.50 

61.50 

56.57 

24,007.56 

0.50 

61.5.0 

56.57 

580.69 
12,553.84 
147.87 
1.00 
725.21 
129.41 

580.69 
12,553.84 
147.87 
1.00 
725.21 
129.41 
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Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries  . 
Miscellaneous  Expense  (undistributed)     . 
Fencing  of  Watershed  Property    . 

Sub    Total    Ware    Watershed    (except 
WPA  Project) 


Year  ending 
Nov.   30,   1939 

190.50 

1,080.00 

37.00 

120.00 


53 

Total  to 
Nov.  30,    1939 

190.50 

1,080.00 

37.00 

120.00 


$103,476.83     $2,015,388.95 


Ware  Watershed  Protection  (WPA  Project) 
Town  of  Rutland  Sewer: 

Salaries,  Engineering  and  Clerical 
Tools  and  Equipment     .... 
Rent  and  Upkeep  ..... 
Miscellaneous  Expense  (undistributed) 

Stationery  and  Office  Supplies  . 

Postage        . 

Sub  Total,  Town  of  Rutland  Sewer 
Total  Ware  Watershed 


Ware  Diversion  Damages 


$37.77 

594.47 

13.20 

158.02 

4.23 

0.50 

$37.77 

594.47 

13.20 

158.02 

4.23 

0.50 

$808.19 
$104,285.02 

$00.00 

$808.19 
$2,016,197.14 

$1,425,777.62 

Permanent  Construction — Construction  Contracts 


Completed  Contracts      . 

Contract  No.  65,  Installing  Shaft  Caps,  etc., 


Wachusett   Outlet   Building 


Sub  Total  Construction  Contracts 


$00.00     $9,629,739.99 
12,644.72  12,644.72 


$12,644.72     $9,642,384.71 


Permanent  Constructio,n- 
tion  Contracts  : 


-Except  Construc- 


Furniture  and  Fixtures 

Engineering  Instruments 

Installed  Equipment 

Temporary  Equipment  . 

Labor  except  Contracts 

Compensation  to  Labor  for  Injuries    . 

Contracts  for  Equipment  for  Surveys  . 

Maintenance  of  Partially  Completed  Structu 

Maintenance  of  Grounds        ... 

Purchases  of  Plants,  Trees  and  Shrubbery 

Rental  of  Equipment      .... 

Miscellaneous  Expense    (undistributed) 
Printing  and   Blueprinting 
Stationery  and  Office  Supplies  . 

Materials  of  Construction     . 

Automobile  Maintenance 


Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction   (Except 

PWA) 

Total  Ware  Supply,  including  Wachusett- 
Coldbrook  Tunnel  Section  of  Quabbin 
Aqueduct   (Except  PWA)        '  . 


$121.97 

$121.97 

12.60 

30.00 

47,217.40 

111,800.73 

00.00 

6,423.60 

2,847.21 

7,928.24 

00.00 

18.29 

00.00 

898.34 

res    8,199.41 

23,950.44 

12.80 

5,656.74 

00.00 

842.58 

230.00 

237.00 

589.94 

10,519.07 

28.10 

79.64 

2.98 

4.69 

00.00 

25.87 

4.06 

4.06 

$59,266.47        $168,541.26 
$71,911.19     $9,810,925.97 

$195,299.06   $14,361,631.53 
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Year  ending 
Nov.  30,   1939 


Total  to 
Nov.  30,   1939 


Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct 

(PWA    Only) 

General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'   Office 


$2.45 
589.23 


$2.45 
663.59 


Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Labor      .... 

Rent  and  Upkeep  . 

Furniture  and  Fixtures 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage        . 

Total  Engineering  . 


$591.68 


$666.04 


$5,506.84 

$6,178.56 

360.11 

392.59 

19.38 

19.38 

94.87 

94.87 

27.32 

27.32 

62.69 

62.69 

16.20 

16.20 

52.34 

52.34 

0.05 

0.05 

1.45 

1.45 

$6,141.25 


Permanent  Construction — Construction  Contracts  : 
Contract  No.  64,   Service  Buildings, 

Shafts  1  and  8 $74,260.36 

Permanent  Construction — Except  Construction  Contracts 
Miscellaneous  Expense  (undistributed)         ^  $1.56 


Materials  of  Construction 


68.60 


$6,845.45 


$74,260.36 


$1.56 
68.60 


Sub  Total  Except  Construction  Contracts  $70.16  $70.16 

Total  Permanent  Construction  (PWA  Only)      $74,330.52  $74,330.52 

Total   Wachusett-Coldbrook   Tunnel    Sec- 
tion of  Quabbin  Aqueduct  (PWA  Only)  $81,063.45  $81,842.01 

Total  Ware  Supply,  Including  Wachusett- 
Coldbrook  Tunnel  Section  of  Quabbin 
Aqueduct       .  $276,362.51    $14,443,473.54 

Coldbrook-Swift  Tunnel  Section   of  Quabbin  Aqueduct 
General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     .... 


Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense 
Labor      .... 
Furniture  and  Fixtures 
Engineering   Instruments 
Rent  and  Upkeep  . 
Rental  of  Equipment 
Automobile  Purchase     . 
Automobile  Maintenance 


$69.66 

$29,870.61 

146.12 

114,124.01 

$215.78 

$143,994.62 

$427.97 

$269,287.05. 

83.52 

670.25 

251.54 

2,942.34 

14.06 

1,581.46 

00.00 

4,577.18 

32.26 

10,858.79 

00.00 

3.00 

13.92 

7,727.13 

95.31 

18,240.90» 
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Year  ending  Total  to 

Nov.  30,   1939  Nov.  30,   1939 

Contracts  for  Investigations  and  Surveys     .                    00.00  13,525.66 

Materials  of  Construction      ....                   00.00  2.25 

Miscellaneous  Expense  ^undistributed)         .                  204.47  8,330.05 

Printing  and  Blueprinting     -    .         .         .                     2.29  962.24 

Stationerv  and  Office  Supplies  .         .         .                     4.72  2,210.75 

Postage  ' 1.58  531.03 

Medical  and  Surgical  Services      ...           *        00.00  13.00 


Total  Engineering           ,         .         .         .             $1,131.64  $341,463.08 

Real  Estate — General  Construction:    .         :                 $00.00  $27,831.86 

Permanent  Construction — Construction  Contracts  : 

Completed  Contracts      .....                 $00.00  $4,839,203.43 
Contract  No.  98,  Removing  Steel  Bulkhead, 

Quabbin  Aqueduct 1,350.00  1,350.00 


Sub  Total  Construction  Contracts  .-  $1,350.00      $4,840,553.43 


Permanent  Construction — Except  Construction  Contracts 

Labor      ....... 

Installed  Equipment 

Water  Supply  System  .... 

Miscellaneous   Expense    (undistributed) 
Advertising 


$813.29  $1,258.74 

369.46  25,261.72 

00.00  3,417.56 

00.00  2,590.91 

18.00  18.00 


Sub  Total  Except  Construction  Contracts  $1,200.75  $32,546.93 

Total  Permanent  Construction       .         .  $2,550.75  $4,873,100.36 

coldbrook-swift    damages except   awards 

by  Court  Decree:  ......  $00.00  $3,800.00 

Coldbrook- Swift  Damages — Awards  by  Court  Decree — Jury  Verdicts  : 

Salaries  Engineering  and  Clerical         .         .  $00.00  $30.90 

Legal  Expense 93.20  1,647.03 

Expert  and  Other  Witness  Expense     .         .  145.00  241.50 

Payments  under  Certificates  of  Judgment     .  2,650.00  2,650.00 


Sub    Total    Coldbrook-Swift    Damages — 

Awards  by  Court  Decree— Jury  Verdicts  $2,888.20             $4,569.43 

Total  Coldbrook-Swift  Damages  .  .  $2,888.20  $8,369.43 
Total  Coldbrook-Swift  Tunnel  Section 

of  Quabbin  Aqueduct          .         .         .  ^6,786.37     $5,394,759.35 

Quabbin    Reservoir    (PWA   Only) 
General  Overhead: 

Administration,  Commissioners'  Office          .  $461.34                $545.52 

Engineering,  Headquarters'  Office         .         .  4,008.71               5,356.31 


Total  General  Overhead    ....  $4,470.05  $5,901.83 

Quabbin  Reservoir  Clearing — Engineering: 

Salaries,  Engineering  and  Clerical        .         .  $33,261.88  $38,523.31 

Consultant   Expense 00.00  64.03 

Labor 4,314.40  4,314.40 

Furniture  and  Fixtures         .         .         .         .  100.82  100.82 
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Engineering  Instruments        . 

Rent  and  Upkeep  ..... 

Medical  and  Surgical  Services 

Automobile  Purchase     .... 

Automobile  Maintenance 

Miscellaneous  Expense   (undistributed) 
Printing  and   Blueprinting 
Stationery  and  Office  Supplies  . 

Total     Quabbin    Reservoir     Clearing- 
(PWA  Only) — Engineering 


Year  ending 

Total  to 

Nov.   30,   1939 

Nov.  30,   1939 

423.82 

423.82 

51.42 

51.42 

11.00 

11.00 

2,686.66 

2,686.66 

1,682.34 

1,682.34 

1,283.21 

1,283.21 

110.37 

110.37 

8.86 

8.86 

$43,934.78  $49,260.24 


Administration  Road — Quabbin  Hill — Engineering 


Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      .... 

Testing  Materials  . 

Tools  and  Equipment     . 

Automobile  Maintenance 

Miscellaneous  Expense    (undistributed) 

Printing  and  Blueprinting 

Advertising 


$17,701.51 

19.40 

80.00 

829.33 

8.31 

278.52 

212.69 

100.30 

13.20 


$21,407.32 

19.40 

282.50 

829.33 

8.31 

278.52 

212.69 

100.30 

13.20 


Total  Administration  Road — Engineering        $19,243.26  $23,151.57 


Regulating  Dams — Engineering: 

Salaries,  Engineering  and  Clerical 
Labor      ...... 

Testing  Materials 
Furniture  and  Fixtures 
Engineering  Instruments     ,  . 
Rent  and  Upkeep  '. 

Automobile  Purchase     . 
Automobile  Maintenance 
Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 


Total  Regulating  Dams — Engineering 


$12,982.83 

2,758.12 

176.65 

58.13 

55.93 

304.96 

1,595.90 

448.35 

194.26 

99.38 


$14,097.15 

2,758.12 

176.65 

58.13 

55.93 

304.96 

1,595.90 

448.35 

194.26 

99.38 


$18,674.51  $19,788.83 


Completion  of  East  Branch  Baffle — Engineering: 
Salaries,  Engineering  and  Clerical 
Labor      ........ 

Printing  and  Blueprinting     .... 

Stationery  and  Office  Supplies 


Total  Completion  of  East  Branch  Baffle — 
Engineering     ...... 


$586.87 

$586.87 

98.75 

98.75 

16.39 

16.39 

35.99 

35.99 

$738.00 


$738.00 


Permanent  Construction — Construction  Contracts  : 

Contract  No.  61,  Clearing  West-  Branch  •  .  $265,883.46  $265,883.46 
Contract  No.  62,    Clearing    Lower    Middle 

and  East  Branches 341,304.14           341,304.14 

Contract  No.  63,   Clearing  Central   Portion 

Middle  Branch  .         .        .        .        .        .  205,661.67          205,661.67 

Contract  No.  66,  Regulating  Dams      .         .  148,009.72           148,009.72 
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Year  ending 
Nov.  30,   1939 


Contract  No.  72,    Clearing    Upper    Middle 
and  East  Branches 

Contract  No.  82,  Quabbin  Hill  Road  . 

Contract  No.  93,  Completion  of  East  Branch 
Baffle  .  

Total  Permanent  Construction 

(PWA  Only) 

Total  Quabbin  Reservoir  (PWA  Only) 

Quabbin  Reservoir  Not  Including  Winsor 

(Except    PWA) 

General  Overhead  : 

Administration,  Commissioners'  Office  . 
Engineering,  Headquarters'  Office 

Total  General  Overhead    . 

Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      .... 

Legal  Expense 

Compensation  to  Labor  for  Injuries 

Furniture  and  Fixtures 

Laboratory  Equipment 

Laboratory  Supplies 

Rental  of  Equipment     . 

Engineering  Instruments 

Tools  and  Equipment     . 

Rent  and  Upkeep  . 

MedicaL  and  Surgical  Supplies 

Medical  and  Surgical  Services 

Automobile  Purchase     .... 

Automobile   Maintenance 

Special   Experiments      .... 

Contracts  for  Investigations  and  Surveys 

Office  Buildings 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage        .         . 
Labor  on  Automobiles  and  Mechanical  Equipment 
Maintenance  of  Mechanical  Equipment 
Maintenance  of  Grounds 
Purchase  and  Planting  of  Trees  and  Shrubbery 


403,078.95 
166,258.19 

4,907.47 
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Total  to 
Nov.  30,   1939 


403,078.95 
166,258.19 

4,907.47 


$1,535,103.60     $1,535,103.60 
$1,622,164.20     $1,633,944.07 

Dam  and  Quabbin  Dike 


$25,429.19 
53,335.79 


Total  Engineering  .... 

Real  Estate — Except  Awards  by  Court  Decree 

Legal  and  Expert  Expense   . 
Consultant  Expense 

Labor      

Compensation  to  Labor  for  Injuries 
Furniture  and  Fixtures 
Medical  and  Surgical  Services 
Automobile  Maintenance 


$4,223.29 
00.00 
7,008.96 
38.57 
00.00 
15.00 
53.14 


$179,435.86 
721,867.70 


$78,764.98 

$901,303.56 

$45,165.86 

$615,118.27 

2,491.55 

6,743.73 

24,926.17 

59,476.76 

00.00 

4.06 

00.00 

52.63 

5,990.19 

9,222.40 

1,056.22 

3,442.71 

1,250.20 

5,746.88 

00.00 

16.75 

333.17 

6,808.28 

655.50 

655.50 

8,019.92 

23,823.00 

14.69 

26.10 

50.25 

141.75 

3,685.72 

26,761.24 

11,249.38 

40,330.59 

00.00 

422.80 

00.00 

14,683.87 

00.00 

5,059.20 

3,601.97 

14,568.24 

241.57 

3,681.96 

878.60 

8,823.16 

283.14 

2,255.22 

pment    145.00 

145.00 

428.25 

428.25 

132.54 

132.54 

ery    1,740.79 

1,740.79 

$112,340.68        $850,311.68 


$187,066.44 
146.78 
26,617.93 
152.00 
46.06 
100.00' 
820.65 
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Year  ending 

Total  to 

Nov.   30,   1939 

Nov.  30,   1939 

Miscellaneous  Expense   (undistributed) 

•  564.03 

10,731.35 

Advertising          .         .         .      ,  . 

00.00 

208.66 

Printing  and  Blueprinting         .         . 

15.77 

1,667.69 

Purchases  and  Settlements     .... 

323,534.00 

7,265,041.27 

Purchase  price  B.  &  A.  R.  R.  and  N.  Y.  C. 

lessee,    for    part    of    Athol    Branch    and 

general  release  of  all  claims  for  damages 

for  reservoir  construction  .... 

00.00 

641,240.88* 

Taxes      .         .         .         . 

7,282.24 

476,928.71 

Maintenance  of  Real  Estate  .... 

4,230.77 

15,531.92 

Water  Supply  System   ..... 

00.00 

48.60 

Remodelling  of  Real  Estate  for  Permanent 

Occupancy           ...... 

4,923.63 

4,923.63 

Labor  on  Automobiles  and  Mechanical  Equip- 

ment   ........ 

145.00 

145.00 

Fire  Protection 

Salaries,   Engineering         .... 

981.57 

981.57 

Equipment 

5,174.94 

10,796.94 

Automobile  Purchase          .... 

2,816.00 

3,587.69 

Automobile  Maintenance    .         ,. 

881.35 

1,306.61 

Labor           ....... 

27,174.26 

34,217.64 

Medical  and  Surgical  Services  . 

83.25 

103.25 

Compensation  to  Labor  for  Injuries 

59.14 

69.14 

Miscellaneous  Expense       .... 

619.14 

915.69 

Rental  of  Equipment           .... 

30.00 

30.00 

Police  Protection 

Salaries 

94.56 

94.56 

Automobile  Maintenance    .... 

24.56 

24.56 

Labor           ....... 

27,242.94 

30,697.99 

Medical  and  Surgical  Services  . 

21.00 

21.00 

Special  Agents 

Salaries       ....... 

2,495.84 

27,961.84 

Equipment  .         .         .         . 

00.00 

118.33 

Labor           .         .         . 

00.00 

30.00 

Automobile  Purchase     ..... 

—370.00 

1,870.63 

Automobile   Maintenance       .... 

210.46 

4,540.79 

Miscellaneous  Expense  (undistributed) 

233.55 

2,024.13 

Printing  and  Blueprinting  .... 

00.00 

52.72 

Stationery  and  Office  Supplies  . 

16.42 

39.54 

Postage        .         .         .         .         .         . 

7.90 

26.47 

Renting  Agents 

Salaries       ....... 

2,382.42 

31,790.52 

Legal  Expense 

740.29 

1,910.86 

Furniture  and  Fixtures       . 

00.00 

29.29 

Automobile  Purchase           .... 

00.00 

906.61 

Automobile  Maintenance    .         .         ..-'... 

346.26 

930.77 

Labor           ....... 

00.00 

69.50 

Miscellaneous  Expense  (undistributed) 

282.42 

1,308.48 

Printing  and  Blueprinting 

00.00 

18.62 

Stationery  and  Office  Supplies 

00.00 

47.04 

Postage    ....... 

15.03 

300.72 

Payments  to  Towns  .         .         .         . 

00.00 

20,500.00 

Sub   Total   Real    Estate — Except 

Awards  by  Court  Decree 

$423,597.70 

$8,808,741.07 

*  Includes  interest  on  settlement  of  $575,000.00,  which  settlement  was  approved  and  scheduled 
by  Commission  on  March  29,  1935,  and  shown  in  1935  expenditures  although  payment  was  disap- 
proved by  Governor  and  Council  and  warrant  returned  to  Comptroller's  bureau.  Rescheduled  by 
Commission  with  interest  on  March  4,  1937,  in  accordance  with  judgment  received  from  Superior 
Court,  February  1*5,   1937. 


RD.  147 


59 


Real  Estate — Awards  by  Court  Decree — Board 

Salaries  of  Referees 
Salaries,  Engineering  and  Clerical 
Legal  Expense       .... 
Consultant  and  Engineering  Expert  Expense 
Expert  and  Other  Witness  Expense 
Automobile  Maintenance 
Expenses  of  Board  of  Referees 
Miscellaneous  Expense  . 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Payments  Under  Certificates  of  Judgment 

Sub    Total    Real    Estate — Awards    by 
Court  Decree — Board  of  Referees 


Year  ending 
Nov.   30,   1939 

of  Referees 

$3,000.00 

202.95 

6,764.32 

00.00 

.   657.50 

2.25 

24.40 

23.02 

00.00 

00.00 

23,833.00 


Total  to 
Nov.  30,   1939 


$24,140.00 

1,658.11 

21,118.54 

2,545.50 

22,822.90 

8.78 

788.70 

614.93 

21.99 

23.72 

202,874.67 


$34,507.44        $276,617.84 


Real  Estate — Awards  by  Court  Decree — Jury  Verdicts: 


Salaries,  Engineering  and  Clerical 
Legal   Expense       ..... 
Miscellaneous  Expense  .... 
Payments  under  Certificates  of  Judgment 
Expert  and  Other  Witness  Expense 
Consultant  Expense        .... 

Sub    Total     Real     Estate — Awards    by 

Court   Decree — Jury  Verdicts    . 
Total  Real  Estate 


$105.83 

2,733.55 

7.13 

00.00 

200.00 

1,101.09 


$4,147.60 
462,252.74 


$133.56 

3,794.55 

44.13 

20,878.65 

204.80 

1,101.09 


$26,156.78 
$9,111,515.69 


Quabbin  Reservoir  Damages — Except  Awards  by  Court  Decree  : 

Salaries,  Engineering     .         .         .         .         .  $00.00  $87.68 

Legal  and  Expert  Expense    ....  00.00  931.00 

Consultant  Expense 00.00  2,158.82 

Miscellaneous  Expense  (undistributed)         .  00.00  15.19 

Printing  and  Blueprinting  ....  00.00  2.96 

.       Purchases  and  Settlements    ....  9,265.00  57,946.00 

Sub  Total  Quabbin  Reservoir  Damages — 

Except  Awards  by  Court  Decree       .  $9,265.00  $61,141.65 

Quabbin  Reservoir  Damages — Awards  by  Court  Decree — 
Board  of  Referees  : 

Legal  Expense       .         .         .        .         .        .  $2,339.65  $2,540.54 

Expert  and  Other  Witness  Expense      .         .  900.00  940.00 

Payments  under  Certificates  of  Judgment     .  1,655.44  1,655.44 

Sub  Total  Quabbin  Reservoir  Damages — 

Awards  by  Court   Decree — Board  of 

Referees $4,895.09  $5,135.98 

Total  Quabbin  Reservoir  Damages        .  $14,160.09  $66,277.63 


Swift  Diversion  Damages  (Including  Beaver  Brook) 
Except  Awards  by  Court  Decree: 


Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense    . 
Consultant  Expense 
Labor      ..... 


$18,258.17 

136.29 

5,846.82 

7,260.35 


$110,642.46 

5,951.09 

77,047.73 

9,346.82 
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Year  ending 

Total  to 

Nov.  30,   1939 

Nov.  30,   1939 

Medical  and  Surgical  Supplies 

00.00 

2.20 

Medical  and  Surgical  Services 

2.25 

2.25 

Furniture  and  Fixtures 

192.52 

270.70 

Laboratory  Equipment  .         . 

2,906.08 

5,105.98 

Laboratory  Supplies       .         .  .      . 

3,498.52 

7,436.98 

Engineering  Instruments 

7.44 

770.42 

Rent  and  Upkeep  .         .         .         .         . 

246.12 

1,075.54 

Rental  of  Equipment      . 

00.00 

10.50 

Automobile  Purchase     .... 

00.00 

1,538.22 

Automobile  Maintenance 

564.32 

5,060.14 

Contracts  for  Investigations  and  Surveys 

00.00 

569.47 

Materials  of  Construction 

00.00 

18.99 

Miscellaneous  Expense  (undistributed) 

1,940.76 

8,189.07 

Printing  and  Blueprinting  . 

351.95 

1,437.43 

Stationery  and  Office  Supplies  . 

54.87 

140.55 

Purchases  and  Settlements     . 

00.00 

1,225,650.00 

Sub  Total  Swift  Diversion  Damages — 

Except  Awards  by  Court  Decree 

$41,266.46 

$1,460,266.54 

Beaver   Brook   Diversion   Damages — Awards 

by  Court  Decree — Jury  Verdicts: 

$00.00 

$23,418.90 

Total    Swift    Diversion    Damages    (in- 

cluding Beaver  Brook) 

$41,266.46 

$1,483,685.44 

Quabbin  Reservoir — Liquidation  of  TownSj 

Town  Obligations  : 

Town  of  Enfield    . 

$6,039.53 

$12,361.96 

Town  of  Greenwich       . 

3,560.85 

7,184.85 

Town  of  Prescott  .         .         ... 

1,627.76 

3,358.05 

Town  of  Dana        ..... 

6,839.51 

14,341.76 

Sub  Total,  Town  Obligations 

Quabbin  Reservoir — Liquidation  of  Towns, 
Liquidating  Expenses: 
Salaries,   Engineering    . 
Legal  and  Expert  Expense 
Labor      .... 
Miscellaneous  Expense  . 
Automobile  Maintenance 
Compensation  to  Labor  for  Injuries 

Sub  Total,  Liquidating  Expenses 
Total,   Quabbin   Reservoir,   Liquidation 
of  Towns     .         .         .         .         . 

Quabbin  Reservoir — Cemeteries — Quabbin 
Park  Cemetery  Construction  : 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor      .... 
Tools  and  Equipment     . 
Automobile  Purchase     . 
Automobile  Maintenance 
Rental  of  Equipment     . 


$18,067.65  $37,246.62 


$621.82 

$1,123.57 

1,188.20 

1,920.86 

328.00 

1,232.49 

4.44 

59.94 

0.78 

50.20 

29.85 

29.85 

$2,173.09 

$4,416.91 

$20,240.74 

$41,663.53 

$453.11 

$14,227.78 

00.00 

520.00 

45.97 

320.52 

9,823.13 

44,702.33 

238.58 

741.27 

00.00 

4,192.88 

146.37 

3,147.28 

00.00 

33.19 
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Year  ending 

Total  to 

Nov.  30,  1939 

Nov.  30,  1939 

00.00 

8,850.00 

257.94 

3,242.77 

srv      00.00 

218.93 

00.00 

2,768.85 

207.26 

1,459.23 

6,048.61 

21,818.92 

339.77 

2,014.92 

44.18 

232.48 

34.79 

61.99 

13.00 

21.00 

00.00 

7,842.94 

00.00 

69.27 

$17,652.71 

R 

$116,486.55 

$3,481.66 

$20,153.10 

00.00 

684.63 

00.00 

2,669.99 

59.22 

2,488.07 

4,309.37 

30,791.57 

1,985.98 

18,003.58 

00.00 

6.75 

00.00 

10.50 

Purchases  and  Settlements     . 
Construction  Materials  .... 

Purchase  and  Planting  of  Trees  and  Shrubbery 
Receiving  Vault     ...... 

Water  Supply  System  . 
Maintenance  of  Grounds 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Medical  and  Surgical  Services 
Completed  Contract  No.  34  . 
Compensation  to  Labor  for  Injuries     . 

Sub   Total    Quabbin   Park   Cemetery 
Construction         .... 


Removals  from  Cemeteries  Within  Reservoir 
Area  to  Quabbin  Park  Cemetery  : 

Salaries,  Engineering  and  Clerical 
Tools  and  Equipment  .... 
Automobile  Purchase  .... 
Automobile  Maintenance 
Removal  and  Reinterment  of  Bodies  . 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense  .         . 

Rental  of  Equipment      .... 


Sub  Total   Removals  to  Quabbin  Park 

Cemetery $9,836.23 


Removals  from  Cemeteries  Within  Reservoir 
Area  to  Cemeteries  Other  Than  Quabbin  Park 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment     .         . 
Automobile  Purchase     . 
Automobile   Maintenance 
Purchases  and  Settlements    . 
Perpetual  Care  Fund  Contributions 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense 

Sub  Total  Removals  to  Other  Cemeteries 
Total  Quabbin  Reservoir-Cemeteries  . 


Permanent  Construction — Construction  Contracts 

Contract   No.    47,    Construction   of   Service 
Building  at  Shaft  12  .... 

Completed  Contracts       ..... 

Contract  No.  51,  Construction  of  East  Branch 
Baffle 

Contract  No.  56,  Construction  of  Administra- 
tion Buildings  at  Main  Dam     . 

Contract  No.  60,  Access  Road  to  Shaft  No.  12 

Contract  No.  88,  Storing  Top  Soil 


Sub  Total  Construction  Contracts  (Ex- 
cept PWA) 


$74,813.19 


$437.71 

$7,009.94 

00.00 

15.43 

00.00 

380.00 

00.00 

155.73 

315.00 

8,156.60 

00.00 

175.00 

533.41 

8,046.68 

178.75 

6,583.16 

00.00 

123.51 

$1,464.87 

$30,646.05 

$28,953.81 

lCTS 

$221,945.79 

$500.00 

$16,179.76 

00.00 

85,480.97 

8,861.02 

198,407.01 

25,672.14 

382,118.09 

15,479.44 

73,965.29 

8,362.27 

8,362.27 

$58,874.87 

$764,513.39 
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Permanent  Construction — Awards  by  Court  Decree 
Actions  for  Breach  of  Contract: 

Salaries,   Engineering 

Legal   Expense 

Consultant  and  Engineering  Expert  Expense 
Miscellaneous  Expense    (undistributed) 

Printing  and  Blueprinting         .  . 

Payment  under  Certificate  of  Judgment 


P.D.  147 

Year  ending 

Total  to 

Nov.   30,   1939 

:ree — 

Nov.   30,   1939 

$00.00 

$3,206.50 

00.00 

3,831.51 

00.00 

5,757.65 

00.00 

314.98 

120.88 

120.88 

9,079.08 

9,079.08 

Sub  Total  Awards  by  Court  Decree- 
Actions  for  Breach  of  Contract 


$9,199.96  $22,310.60 


Other  Permanent  Construction — Except  Clearing 

Salaries  Engineering     .....  $44.63 

Labor 2,135.18 

Installed  Equipment       .         .                  .         .  636.96 

Tools  and  Equipment     .....  14.11 

Engineering  Instruments        ....  12.20 

Materials  of  Construction      ....  00.00 

Furniture  and  Fixtures          ....  00.00 

Automobile   Maintenance       ....  500.20 

Compensation  to  Labor  for  Injuries     .         .  00.00 

Medical  and  Surgical  Services       .         .         .  5.50 

Miscellaneous   Expense    (undistributed)        .  24.80 

Printing  and  Blueprinting          .         .         .  30.14 

Sub  Total  Other  Permanent  Construction 

— Except   Clearing      .... 


$44.63 

4,392.69 

4,454.35 

14.11 

12.20 

293.00 

34.90 

502.45 

279.74 

60.00 

1,431.98 

56.92 


$3,403.72  $11,576.97 


Other  Permanent  Construction — 1936  Clearing  Project  : 

Tools  and  Equipment $00.00 

Labor 00.00 

Compensation  to  Labor  for  Injuries     .         .  4,728.71 

Miscellaneous  Expense   (undistributed)         .  00.00 

Printing  and  Blueprinting          .         .         .  00.00 

Stationery  and  Office  Supplies          .         .  00.00 

Postage        .         . 00.00 

Automobile  Purchase     .....  — 285.05 

Automobile  Maintenance        .         .         .         .  00.00 

Furniture  and  Fixtures          ....  00.00 

Rent  and  Upkeep 00.00 

Medical  and  Surgical  Equipment  .         .         .  126.90 

Medical  and  Surgical  Supplies     .         .         .  00.00 

Medical  and  Surgical  Services      .         .         .  247.00 
Fire  Protection 

Equipment 00.00 

Miscellaneous  Expense       .         .         .         .  00.00 

Labor 00.00 

Legal  Expense 947.49 


$22,772.12 

1,721,299.70 

42,381.67 

2,749.64 

69.76 

1,029.84 

186.71 

11,449.17 

5,404.67 

877.65 

826.98 

299.72 

2,023.67 

14,320.13 

425.87 

132.72 

4,175.00 

6,617.32 


Sub  Total   1936  Clearing  Project 


$5,638.15     $1,837,042.34 


Other  Permanent  Construction — Reservoir  Clearing 
Not  Including  1936  Clearing  Project: 

Salaries,  Engineering    .....  %773.63 

Labor 32,752.85 


^773.63 
71,476.92 
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Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Advertising  .... 

Medical  and  Surgical  Services 

Tools  and  Equipment     .         . 

Automobile  Purchase 

Automobile  Maintenance 

Compensation  to  Labor  for  Injuries 


Sub  Total  Reservoir  Clearing  (Except 
PWA)  Not  Including  1936  Clearing 
Project 

Total  Quabbin  Reservoir  Permanent 
Construction 

Highway  and  Public  Utility  Relocation: 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense   . 
Consultant   Expense 
Labor      ...... 

Tools  and  Equipment    . 
Furniture  and  Fixtures 
Completed  Contracts 
Installed  Equipment 
Temporary  Equipment  .         .         . 
Engineering   Instruments 
Automobile  Purchase     . 
Automobile   Maintenance 
Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Maintenance  of  Real  Estate  . 
Maintenance  of  Mechanical  Equipment 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 

Total  Highway  and  Public  Utility  Relo- 
cation  


Quabbin  Reservoir  Watershed — Reforestation, 
Nurseries  : 

Salaries,  Engineering     .         ... 

Labor      ...... 

Tools  and  Equipment     . 
Automobile  Purchase     . 
Automobile  Maintenance 
Nursery  Stock        .... 

Nursery  Supplies  .... 

Miscellaneous  Expense 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 
Maintenance  of  Mechanical  Equipment 

Sub  Total  Reforestation,  Nurseries 


Year  ending 
Nov.  30,  1939 

Total  to 
Nov.  30,  1939 

49.48 

267.56 

22.97 

62.08 

00.00 

111.45 

00.00 

261.41 

131.50 

277.50 

507.64 

652.37 

00.00 

776.44 

173.19 

266.66 

372.32 

372.32 

$34,783.58 

$75,298.34 

$111,900.28 

$2,710,741.64 

$160.49 

$218,860.76 

00.00 

49.10 

00.00 

9,117.56 

5,623.00 

18,314.52 

3,097.78 

3,097.78 

00.00 

61.74 

00.00 

1,106,394.17 

00.00 

811.57 

00.00 

149.50 

00.00 

948.75 

00.00 

535.00 

54.92 

6,178.26 

54.46 

8,706.00 

00.00 

690.48 

00.00 

159.13 

00.00 

551.60 

54.24 

54.24 

28.00 

28.00 

23.14 

23.14 

$9,096.03 

$1,374,731.30 

$984.43 

$4,307.82 

17,597.35 

48,146.94 

55.91 

3,902.15 

00.00 

174.50 

27.73 

1,169.57 

00.00 

2,622.85 

1,349.65 

4,108.09 

133.79 

276.60 

11.00 

42.00 

00.00 

27.86 

19.55 

19.55 

$20,179.41 


$64,797.93 
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Quabbin  Reservoir  Watershed — Reforestation, 
Watershed  Planting: 
Salaries,   Engineering    . 
Labor    i. . 

Tools  and  Equipment    . 
Automobile   Maintenance 
Trees  for  Watershed  Planting 
Nursery  Supplies  . 
Miscellaneous  Expense 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 


Year  ending 
Nov.   30,   1939 


$353.02 

6,795.29 

00.00 

00.00 

00.00 

00.00 

9.25 

6.50 

00.00 
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Total  to 
Nov.  30,   1939 


$1,637.53 

24,048.64 

262.81 

193.69 

1,713.00 

1,402.86 

73.10 

145.50 

111.44 


Sub    Total 
Planting 


Reforestation,    Watershed 


$7,164.06  $29,588.57 


Quabbin  Reservoir  Watershed — Reforestation, 
Fire  Stops  and  Fire  Access  Roads: 
Salaries,   Engineering    . 
Legal  and  Expert  Expense  . 

Labor      .         

Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Equipment 
Medical  and  Surgical  Services 
Completed   Contract   No.   60,  Access   Road 

Shaft  12 

^Automobile  Purchase     . 
Automobile  Maintenance 
Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Sub  Total  Reforestation,  Fire  Stops  and 
Fire  Access  Roads      .... 


$905.59 

$2,306.34 

15.00 

96.24 

16,372.81 

38,716.82 

1,747.22 

2,555.16 

7.00 

7.00 

377.50 

744.50 

2,666.04 

7,660.00 

00.00 

500.00 

366.86 

976.86 

17.95 

543.13 

0.24 

12.45 

$22,476.21  $54,118.50 


Quabbin  Reservoir  Watershed — Fencing  of  Watershed  Property 

Salaries,   Engineering    ..... 
Labor      .         .         .  .         . 

Automobile  Maintenance 
Miscellaneous  Expense  .         .         . 

Sub  Total,  Fencing  of  Watershed  Property        $3,086.06  $5,018.97 


$59.29 

$59.29 

1,328.77 

3,066.43 

00.00 

74.82 

1,698.00 

1,818.43 

Quabbin  Reservoir  Watershed — Other  Forestry 
and  Hurricane  Clearing: 

Salaries,  Engineering  and  Clerical       .         .  $918.95 

Labor 37,273.91 

Compensation  to  Labor  for  Injuries     .         .  370.28 

Medical  and  Surgical  Services      .         .         .  311.50 

Tools  and  Equipment    .         .         .         .         .  4,265.65 

Automobile   Maintenance       .         .         .         .  764.93 

Maintenance  of  Mechanical  Equipment         .  568.41 

Miscellaneous  Expense  .         ,      '   .         .         .  135.63 

Sub  Total  Other  Forestry  and  Hurri- 
cane Clearing      .         .  "      .        ".         .  $44,609.26 
Total  Quabbin  Reservoir  Watershed     .  $97,515.00 


$918.95 
37,273.91 
370.28 
311.50 
4,265.65 
764.93 
568.41 
135.63 


$44,609.26 
$198,133.23 
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Year  ending 
Nov.  30,   1939 


Total  to 
Nov.  30,   1939 


Total  Quabbin  Reservoir,  not  including 
Winsor  Dam  and  Quabbin  Dike  (Ex- 
cept PWA) $976,490.81    $16,960,309.39 

Total  Quabbin  Reservoir,  Not  Including 

Winsor  Dam  and  Quabbin  Dike  .     $2,598,655.01    $18,594,253.56 


Winsor   Dam 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total   General   Overhead 

Engineering: 

Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense    . 

Consultant   Expense 

Labor      .... 

Furniture  and  Fixtures 

Laboratory  Equipment  . 

Rental  of  Equipment 

Engineering   Instruments 

Rent  and  Upkeep 

Automobile  Purchase     . 

Automobile  Maintenance 

Contracts  for  Investigations 

Office   Buildings     . 

Special   Experiments 

Water  Supply  System    . 

Compensation  to  Labor  for  Injuries 

Medical  and  Surgical  Services 

Miscellaneous  Expense    (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage 

Laboratory  Supplies  .... 

Total  Engineering 


$6,374.74 
13,370.48 


and  Surveys 


$63,600.76 

00.00 

538.29 

14,552.93 

00.00 

222.52 

00.00 

163.50 

113.13 

551.48 

1,118.49 

00.00 

00.00 

00.00 

00.00 

00.00 

8.50 

433.68 

290.25 

87.17 

27.94 

610.25 


Permanent  Construction — Construction  Contracts  : 

Completed  Contracts      .         .         .         .         .  $00.00 

Contract  No.  52,  Constructing  Embankment 

of  Winsor  Dam 523,328.42 


$52,981.22 
177,317.14 


$19,745.22        $230,298.36 


$342,973.25 

35.20 

6,379.00 

56,852.57 

228.60 

945.51 

1,202.25 

945.85 

1,629.14 

3,509.48 

8,558.85 

61,895.52 

578.39 

1,853.29 

20.00 

43.78 

77.00 

13,395.31 

2,368.74 

1,516.44 

199.27 

838.34 


$82,318.89        $506,045.78 


$2,411,543.40 
1,984,818.22 


Sub  Total  Construction  Contracts 


$523,328.42     $4,396,361.62 


Permanent  Construction — Exc 
Labor 

Installed  Equipment 
Temporary  Equipment 
Miscellaneous  Expense 
Tools  and  Equipment 
Materials  of  Construction 


ept  Construction  Contracts 

$56.92 

23,593.82 

00.00 

550.31 

00.00 

1,042.95 


Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction 
Total  Winsor  Dam       .  . 


$25,244.00 
$548,572.42 
$650,636.53 


$6,182.17 
43,871.29 

4,213.39 

13,252.01 

133.30 

1,042.95 

$68,695.11 
$4,465,056.73 
$5,201,400.87 
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Year  ending 
Nov.  30,   1939 


Total  to 
Nov.   30,    1939 


Quabbin   Dike 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'   Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      . 

Furniture  and  Fixtures 

Laboratory  Equipment 

Rental  and  Equipment 

Engineering   Instruments 

Rent  and  Upkeep  . 

Automobile  Purchase 

Medical  and  Surgical  Services 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Special  Experiments       .... 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Advertising  .         .  .  . 

Postage        .         .         .         .         . 
Laboratory   Supplies 

Maintenance  of  Grounds       . 

Total    Engineering 

Permanent  Construction — Construction 
Contracts  :        ... 


Labor      .... 
Temporary  Equipment  . 
Tools  and  Equipment     . 
Installed  Equipment 
Miscellaneous  Expense 
Maintenance  of  Grounds 


Sub  Total  Except  Construction  Contracts 


$69.66 

$28,654.27 

146.12 

106,717.78 

$215.78 

$135,372.05 

$373.46 

$175,456.09 

123.00 

5,785.78 

4,622.35 

38,450.60 

00.00 

149.77 

00.00 

584.95 

00.00 

921.50 

00.00 

155.65 

00.00 

73.68 

139.92 

739.92 

00.00 

7.50 

97.07 

3,604.85 

00.00 

24,773.32 

00.00 

305.20 

14.33 

5,061.27 

00.00 

1,348.63 

2.87 

209.78 

00.00 

79.34 

00.00 

00.30 

23.34 

269.06 

00.00 

81.47 

$5,396.34 

$258,058.66 

$00.00 

$2,455,889.88 

tion  Contracts  : 

$15.00 

$15,157.48 

00.00 

1,993.18 

00.00 

148.00 

00.00 

235.00 

00.00 

1,804.76 

283.61 

283.61 

$298.61  $19,622.03 


Permanent  Construction — Awards  by  Court  Decree- 
Actions  for  Breach  of  Contract: 

Salaries,  Engineering  and  Clerical 
Legal   Expense       .         .         .         .         . 
Consultant  and  Engineering  Expert  Expense 
Expert  and   Other  Witness   Expense   . 
Labor      .         .         .         .         .  "    .  . 


$767.74 

P67.74 

1,203.60 

1,203.60 

227.38 

227.38 

462.63 

.  462.63 

2.50 

2.50 
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Automobile  Maintenance 
Miscellaneous  Expense 

Sub  Total  Awards  by  Court  Decree- 
Actions  for  Breach  of  Contract 
Total  Permanent  Construction 
Total  Quabbin  Dike  . 


Year  ending 
Nov.   30.   1939 

Total  to 
Nov.   30,    1939 

25.47 

25.47 

36.55 

36.55 

Special  Investigations 


Total  Expenditure 


$2,725.87  $2,725.87 

$3,024.48     $2,478,237.78 
$8,636.60     $2,871,668.49 


$00.00        $149,609.63 


Southern   Sudbury  Emergency 
Total  Expenditure         ...... 

Wachusett  Watershed — -Elimination 
(Except  WPA  Project) 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'  Office 

Total  General  Overhead 


Supply 

$00.00 

$638,533.83 

of  Pollution 

$174.15 
365.33 

$1,304.34 
2,616.22 

$539.48 


$3,920.56 


Engineering  : 

Salaries,  Engineering  and  Clerical 

Legal  Expense 

Labor      ..... 

Engineering  Instruments 

Automobile   Purchase    . 

Automobile  Maintenance 

Furniture  and  Fixtures 

Miscellaneous  Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage        .... 

Rent  and  Upkeep  . 

Medical  and  Surgical  Services 

Settlement  of  Public  Liability  Claims 

Settlement  of  Property  Damage  Claims 

Total  Engineering 

Total  Wachusett  Watershed — 

Elimination  of  Pollution  (Except 

WPA    Project)  . 


$4,236.53 

$17,456.42 

62.82 

234.29 

90.00 

1,409.61 

14.02 

23.02 

2,580.75 

2,580.75 

265.63 

748.63 

12.88 

12.88 

449.53 

974.37 

60.43 

115.43 

21.76 

40.62 

3.06 

15.80 

100.28 

146.30 

535.20 

741.20 

9,655.00 

9,655.00 

92.50 

92.50 

$18,180.39 


$34,246.82 


$18,719.87  $38,167.38 


Wachusett  Watershed — Elimination  of  Pollution 
(WPA  Project)   Town  of  Holden  Sewer 

General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 


$00.00 
335.24 


$00.00 
335.24 


Total  General  Overhead 

Engineering  : 

Salaries.   Engineering  and   Clerical 
Labor      .        .        . 


$335.24 


$2,529.49 
667.45 


$335.24 


$2,529.49 
667.45 
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Furniture  and  Fixtures 

Engineering  Instruments 

Tools  and  Equipment    . 

Rent  and  Upkeep  .         . 

Automobile  Purchase     . 

Automobile  Maintenance 

Medical  and  Surgical  Supplies     . 

Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage 

Total  Engineering 
Total,  Town  of  Holden  Sewer 
Total  Wachusett  Watershed- 
Elimination  of  Pollution 
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Year  endinsr 
Nov.  30.  1939 

Total  to 
Nov.  30,  1939 

24.48 

24.48 

19.71 

19.71 

4,328.57 
92.60 

4,328.57 
92.60 

150.00 

150.00 

98.74 

98.74 

3.07 

3.07 

6,302.01 
2.73 

6,302.01 
2.73 

19.02 

19.02 

2.25 

2.25 

$14,240.12 
$14,575.36 

$14,240.12 
$14,575.36 

$33,295.23  $52,742.74 


Weston   Aqueduct   Siphons  (PWA) 

General  Overhead: 

Administration,  Commissioners'  Office          .  $418.57 

Engineering,   Headquarters'  Office        .         .  2,480.90 


Total  General  Overhead 


$2,899.47 


$423.11 
5,066.29 

$5,489.40 


Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense 
Furniture  and   Fixtures 
Engineering  Instruments 
Labor      .... 
Tools  and  Equipment     . 
Rental  of  Equipment     . 
Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage 

Laboratory  Supplies  . 
Rent  and  Upkeep 
Automobile   Maintenance 
Medical  and  Surgical  Supplies 

Total  Engineering 


$13,852.68 

$14,758.50 

1.34 

65.10 

33.17 

78.17 

18.40 

64.16 

5.00 

5.00 

14.70 

14.70 

0.35 

0.35 

103.51 

190.59 

110.86 

229.07 

95.99 

197.11 

00.00 

207.75 

22.08 

22.08 

00.84 

00.84 

302.53 

321.09 

200.98 

205.68 

0.57 

0.57 

$14,763.00  $16,360.76 


Real  Estate : 

Legal   Expense 


$120.44 


$120.44 


Permanent  Construction — Construction  Contracts 


Contract  No.  73,  Pipe  Siphons 
Contract  No.  91,  Equipment 
Contract  No.  91 B,       " 


$230,537.72 
1,342.80 
1,431.36 


$230,537.72 
1,342.80 
1,431.36 


Sub  Total  Construction  Contracts 


$233,311.88        $233,311.88 
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Total  to 
Nov.   30,    1939 


Permanent  Construction — Except  Construction  Contracts 
Installed  Equipment       .         .         .         .         .  $252.00 

Miscellaneous  Expense  .... 


347.29 


Sub  Total  Except  Construction  Contracts  $599.29 

Total  Permanent  Construction       .         .  $233,911.17 
Total  Weston   Aqueduct   Siphons 

(PWA)       .        .        .        .      \        .  $251,694.08 

New  Pressure  Aqueduct  and  Distributing  Reservoir 

Section  of  Aqueduct  West  of  Norumbega  Reservoir  : 

General  Overhead  : 

Administration,  Commissioners'  Office  .  $3,374.73 


$252.00 
347.29 

$599.29 
$233,911.17 

$255,881.77 
(PWA) 


Engineering,  Headquarters'  Office 
Total  General  Overhead 

Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Tools  and  Equipment     . 

Furniture  and  Fixtures 

Engineering  Instruments 

Purchase  of  Automobiles 

Labor      .... 

Miscellaneous   Expense    (undistributed) 
Printing  and   Blueprinting 
Stationery  and  Office  Supplies 

Advertising 

Postage 

Laboratory  Supplies  .... 

Medical  and  Surgical  Supplies 

Medical  and  Surgical  Services 

Rent  and  Upkeep 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Rental  of  Equipment  . 

Laboratory   Equipment 

Total  Engineering 

Real  Estate : 

Salaries,  Engineering  and  Clerical 

Legal   Expense 

Consultant  Expense       .         .         .         . 
Printing  and  Blueprinting     . 
Purchases  and  Settlements    . 
Fire  Protection 

Equipment 

Special  Agents 

Salaries       ...... 

Miscellaneous  Expense   (undistributed) 
Stationery  and  Office  Supplies 


$3,397.99 
51,503.01  62,313.77 

$54,877.74  $65,711.76 


$201,867.36 

$216,805.20 

405.25 

917.86 

645.53 

823.85 

4,295.12 

4,639.52 

4,836.14 

8,969.90 

13,838.10 

22,573.47 

6,639.75 

7,218.37 

5,311.00 

7,628.06 

3,010.40 

3,110.47 

2,730.29 

2,967.07 

299.53 

313.81 

174.67 

195.67 

156.17 

156.17 

115.26 

118.20 

75.00 

75.00 

4,716.24 

5,030.59 

4,521.14 

4,995.73 

00.00 

390.00 

101.75 

101.75 

257.62 

257.62 

$253,996.32 

$287,288.31 

$735.83 

$2,409.12 

16,674.36 

16,674.36 

150.00 

150.00 

270.40 

270.40 

69,650.17 

69,650.17 

63.59 

98.28 

720.00 

720.00 

73.24 

73.24 

0.83 

0.83 
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Automobile    Purchase     . 
Automobile   Maintenance 

Total  Real  Estate 


Year  ending 
Nov.   30,   1939 

648.21 
494.87 

$89,481.50 


Permanent  Con 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 

ing  Pipe 
Contract  No. 
Contract  No. 
Contract  No. 
Contract  No. 
Aqueduct 


struction — Construction  Con 
74,  Southborough  Tunnel 

1,   Cut-and-Cover 


75, 
76, 
77, 
78, 
79, 
85, 


Section 
Borings 
Section 
Section 
Section 


3,  Cut-and-Cover 

4,  Cut-and-Cover 

5,  Cut-and-Cover 


Furnishing   and    Deliver- 


81,  Section  6,   Cut-and-Cover 

87A,  Equipment 

87E,  Equipment 

86,  Gate    Valves,    Pressure 


tracts : 

$1,449,355.50 
265,693.84 
13,703.59 
212,444.98 
246,770.73 
274,740.72 

2,766,285.54 
124,149.69 

4,972.50 
1,718.10 

3,611.52 


Total  to 
Nov.  30,  1939 

648.21 
494.87 

$91,189.48 


$1,449,355.50 
265,693.84 
13,703.59 
212,444.98 
246,770.73 
274,740.72 

2,766,285.54 

124,149.69 

4,972.50 

1,718.10 

3,611.52  J 


Sub  Total  Construction  Contracts 


$5,363,446.71      $5,363,446.71 


Permanent  Construction — Except  Construction  Contracts  : 


Miscellaneous  Expense 
Temporary   Equipment 


$14,628.15 
317.68 


Sub  Total  Except  Construction  Contracts  $14,945.83 

Total  Permanent  Construction       .         .  $5,378,392.54 
Total,    Section    of    Aqueduct    West    of 

Norumbega  Reservoir          .         .         .  $5,776,748.10 


NORUMBEGA    RESERVOIR 


.  $14,628.15 
317.68 

$14,945.83 
$5,378,392.54 

$5,822,582.09 


General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'   Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      ...... 

Miscellaneous  Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 

Medical  and  Surgical  Services 

Automobile  Maintenance 


Total  Engineering- 


Real  Estate  : 

Salaries,  Engineering     . 
Printing  and  Blueprinting     . 
Maintenance  of  Real  Estate  . 

Total  Real  Estate  . 

Total  Norumbega  Reservoir 


$190.10 
8,951.23 

$9,141.33 


$184.71 

5.98 

100.83 


$291.52 
$26,658.86 


$190.10 
9,022.20 

$9,212.30 


^16,733.38 

$16,733.38 

75.00 

75.00 

187.50 

187.50 

23.54 

23.54 

97.67 

97.67 

61.64 

61.64 

6.00 

6.00 

1.28 

1.28 

$17,226.01    $17,226.01 


$184.71 

5.98 

100.83 


$291.52 
$26,729.83 
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Year  ending 
Nov.   30,   1939 


Section  of  Aqueduct  East  of  Norumbega  Reservoir 


Total  to 
Nov.   30,    1939 


General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'   Office 

Total  General  Overhead 


$732.63 
15,612.94 


%732.63 
16,041.31 


$16,345.57  $16,773.94 


Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Tools  and  Equipment     . 

Furniture  and  Fixtures 

Engineering  Instruments 

Purchase  of  Automobiles 

Labor      ...... 

Laboratory  Equipment  . 

Installed  Equipment 

Miscellaneous  Expense    (undistributed) 

Printing  and   Blueprinting 

Stationery  and  Office  Supplies  . 

Advertising  .... 

Postage        .         .         .--''•. 

Laboratory  Supplies  . 
Medical  and  Surgical  Supplies 
Rent  and  Upkeep 
Automobile   Maintenance 
Rental  of  Equipment 

Total  Engineering 


$27,353.46 

$27,790.01 

15.15 

62.30 

128.08 

128.08 

712.48 

712.48 

593.96 

593.96 

1,182.26 

1,182.26 

2,615.68 

2,615.68 

251.73 

251.73 

225.00 

225.00 

1,197.25 

1,211.28 

609.29 

610.34 

596.36 

596.36 

9.53 

23.09 

32.67 

32.67 

135.20 

135.20 

10.30 

10.30 

1,304.10 

1,304.10 

1,065.87 

1,065.87 

1.40 

1.40 

$38,039.77  $38,552.11 


Real  Estate : 

Salaries,  Engineering  and  Clerical 
Legal  Expense       ..... 
Printing  and  Blueprinting     . 
Purchases  and  Settlements     .         .         . 
Fire  Protection 

Equipment  .         .  •   . 

Special  Agents 

Salaries        .         .         .         . 

Automobile  Purchase      .     . 

Miscellaneous  Expense   (undistributed) 
Stationery  and  Office  Supplies 

Automobile  Maintenance    . 

Total   Real   Estate 


$407.99 

$442.15 

9,881.56 

9,881.56 

44.12 

44.12 

983.50 

983.50 

30.04 

30.04 

180.00 

180.00 

114.39 

114.39 

12.96 

12.96 

0.15 

0.15 

102.55 

102.55 

$11,757.26  $11,791.42 


Permanent  Construction — Construction  Contracts: 

Contract  No.  76,  Borings      ....  $8,515.29             $8,515.29 

Contract  No.  81,  Section  6,   Cut-and-Cover  95,630.54             95,630.54 
Contract  No.  80,  High    Level    Distributing 

^Reservoir    . 146,561.84           146,561.84 

Contract  No.  85,  Furnishing    and    Deliver- 
ing  Pipe     .         .         .                 .         .         .  417,363.09          417,363.09 
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Contract  No.  87A,  Equipment 
Contract  No.  86,  Gate  Valves,  Pressure 
Aqueduct 

Sub  Total  Construction  Contracts 

Permanent  Construction — Except  Construction  Contracts 
Miscellaneous  Expense  .... 

Temporary   Equipment  .  .      . 

Sub  Total  Except  Construction  Contracts 

Total  Permanent  Construction 

Total,    Section    of    Aqueduct    East    of 

Norumbega  Reservoir 
Total  New  Pressure  Aqueduct  and 

Distributing  Reservoir  (PWA)     .     $6,541,111.78     $6,587,991.61 

Spot   Pond   By-Pass    (PWA) 
General  Overhead  : 
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Year  ending 
Nov.  30,  1939 

Total  to 
Nov.  30,   1939 

877.50 

877.50 

601.92 

601.92 

$669,550.18 

$669,550.18 

Contracts: 

$1,968.72 
43.32 

$1,968.72 
43.32 

$2,012.04 
$671,562.22 

$2,012.04 
$671,562.22 

$737,704.82 

$738,679.69 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'   Office 

$285.80 
6,875.38 

$285.80 
6,875.38 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense       ..... 

Engineering  Instruments        .... 

Labor      

Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage        ....... 

Automobile   Maintenance 

$7,161.18 

$4,429.35 

75.00 

28.04 

231.87 

87.37 

92.95 

6.05 

1.10 

63.80 

$7,161.18 

$4,429.35 

75.00 

28.04 

231.87 

87.37 

92.95 

6.05 

1.10 

63.80'  , 

Total  Engineering  .         .         ...         .             $5,015.53 

Permanent  Construction — Construction  Contracts  : 

Contract  No.  83,  Spot  Pond  By^Pass           .           $25,498.67 

Permanent  Construction — Except  Construction  Contracts: 
Miscellaneous  Expense           .         .         .         .                $392.80 

$5,015.53 

$25,498.67 

$392.80 

Total  Permanent  Construction 

Total  Spot  Pond  By-Pass  (PWA)     . 

$25,891.47 
$38,068.18 

$25,891.47 
$38,068.18 

Enlarging   Middlesex  Fells  Reservoir    (PWA) 

General  Overhead: 

Administration,  Commissioners'  Office  .                 $00.00                 $00.00' 

Engineering,   Headquarters'   Office       .  .             $2,940.71             $2,940.71 


Total  General  Overhead         .         .         .  $2,940.71  $2,940.71 
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Engineering  : 

Salaries,  Engineering  and  Clerical 
Engineering  Instruments       . 
Automobile  Purchase     .         . 

Labor 

Miscellaneous   Expense    (undistributed) 

Printing  and  Blueprinting 
Automobile   Maintenance       . 

Total  Engineering  .... 

Total  —  Enlarging  Middlesex  Fells 
Reservoir  (PWA)     . 


Year  ending 

Total  to 

Nov.  30,   1939 

Nov.  30,   1939 

$812.55 

$812.55 

24.10 

24.10 

673.41 

673.41 

345.62 

345.62 

41.25 

41.25 

1.53 

1.53 

20.31 

20.31 

$1,918.77 

$1,918.77 

$4,859.48 

$4,859.48 

Charles  River  Shaft  (PWA) 

General  Overhead  : 

Administration,   Commissioners'   Office         .  $00.00  $00.00 

Engineering,  Headquarters'  Office        .         .  1,047.93  1,047.93 

Total  Charles  River  Shaft  (PWA)  $1,047.93  $1,047.93 


Summary 
Construction    Fund 


Total  authorized  under  Chapters 
111  and  375,  Acts  of  1926,  and 
Chapter  321,  Acts  of   1927       . 

Amount  reverted  from  authori- 
zation under  said  Chapter  111  . 


$1,000,000.00 


Received      from 
City  of  Worces- 
ter under   said 
Chapter  321 

Serial    Bonds    is- 
sued and  matured    9,840,000.00 

Serial  Bonds  out- 
standing Nov.  30, 
1939  .        .        .   42,410,000.00 

Balance  of  bonds 
available  for  is- 

.    12,388,533.83 


sue 


$65,638,533.83 
Contributions  by  Federal  Govern- 
ment from  PWA  Funds 

1938 —  . 

1939—  . 


$65,900,000.00 
261,466.17 


$2,475,300.00 
3,104,400.00 


$65,638,533.83 


Total    Construction    Fund     (in    Addition    to    Other    Receipts 
Credited) 


5,579,700.00 


$71,218,233.83 


Expenditures 
Southern  Sudbury  Emergency  Supply 


$00.00        $638,533.83 
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Year  ending- 
Nov.   30,   1939 


Total  to 
Nov.   30,    1939 


Ware  and  Swift  Supply  (Including  Portion  Under  PWA) 

Ware  Supply,  including  Wachusett-Cold- 
brook  Tunnel  Section  of  Quabbin  Aqueduct 

Town  of  Rutland  Sewer  (Contribution  to 
WPA  Project) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin 
Aqueduct     .         .         .v  .'.''. 

Quabbin  Reservoir  ..... 

Winsor  Dam  .         .         .  •       .         .         . 

Quabbin  Dike         ...... 


275,353.93  14,442,464.96 

1,008.58  1,008.58 

6,786.37  5,394,759.35 

2,598,655.01  18,594,253.56 

650,636.53  5,201,400.87 


Special  Investigations 


8,636.60 
00.00 


2,871,668.49 
149,609.63 


Wachusett  Watershed  Protection 

Elimination  of  Pollution        ....  18,719.87 
Town   of    Holder,    Sewer    (Contribution   to 

WPA  Project) 14,575.36 

Pressure  Aqueduct  and  Other  Work  Entirely  Under  PWA 

Weston  Aqueduct   Siphons   ....  251,694.08 

Pressure  Aqueduct  and  Norumbega  Reservoir  6,541,111.78 


Enlarging  Middlesex  Fells  Reservoir 
Spot  Pond  By-pass 
Charles  River  Shaft 

Total  Expenditures 


4,859.48 

38,068.18 

1,047.93 


38,167.38 
14,575.36 


255,881.77 

6,587,991.61 

4,859.48 

38,068.18 

1,047.93 


$10,411,153.70   $54,234,290.98 


Receipts  from  Sales 
Receipts  from  Rents     . 
All  other  Receipts 

Total  Receipts 


Receipts 


$54,611.61 
5,090.60 
9,011.00 


$453,474.41 
458,015.00 
126,033.96 


$68,713.21      $1,037,523.37 


Distribution  of  Receipts 


Credited  as  follows  : 

To  Assessments 

Rents    and    Sales,    to    1928 

Assessment 

$3,033.03 

Rents    and    Sales,    to     1929 

Assessment 

24,343.77 

Interest,  to  1928-1934 

- 

Assessments 

282.11 

$00.00 
68,713.21 

$27,658.91 

To  Construction  Fund 

1,009,864.46 

Financial  Statement  Verified. 
Approved. 


$68,713.21      $1,037,523.37 


"alter  S.  Morgan, 

Comptroller. 
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A  tabulation  of  the  acts  and  resolves  under  the  authority  of  which  expendi- 
tures are  made  by  the  Metropolitan  District  Water  Supply  Commission  was 
included  in  the  1937  and  1938  Annual  Reports. 

Subsequent  acts  of  the  year  1939,  are  as  follows : 

Chapter  Brief  Description 

172  Provision  for   permanent   custody  of  records  of  the 

abandoned    towns,    Dana,    Enfield,    Greenwich    and 
Prescott. 

176  Provision   for   transfer   of    Quabbin   Park   Cemetery 

to  the   Metropolitan   District   Commission. 

286  Metropolitan  District  Water  Supply  Commission  and 
the  Town  of  Holden  to  construct  a  sewer  system. 

287  Metropolitan  District  Water  Supply  Commission  and 
the  Town  of  Rutland  to  construct  a  sewer  system. 

303  Authorization  of  the  Town  of  Southborough  to  take 

water  from  the  Pressure  Aqueduct. 

513  Provision   for    improvements   in   rivers   and   streams 

for  protection  against  flood;  where  expenditures  of 
Federal,   State  or  Municipal  funds  have  been  made. 
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COMMONWEALTH   OF"   MASSACHUSETTS 
METR.  DISTR.  WATER  SUPPLY    COMMISSION 

CONTRACT    74 

FDR  CONSTRUCTING  THE  5OUTHB0ROUGH  TUNNEL,  SECTION  Z 
OF  PRESSURE  AQUEDUCT,  IN  THE  TOWN  OF  SOUTHBOROUGH  MASS 
P.W.A.  DOCKET  NO.  MASS.  1551- F 
MASS.  STATE  PROJECT  NO.  D-208 


CANVASS     OF  5IDS    FOR   CONTRACT 


Forms  for  Cone.  Lining  of  Shafts  2  and 3 
Forms  for  Concrete  Lining  of  Tunnel 
Concrete  Masonry  in  Shafts 
Concrete  Masonry  in  Tunnel 
Cone.  Masonry  not  incl.  in  Items  13  or  14 


Description 


Earth  Excavation  in  Shafts 

Sock  Excav.  in  Shafts 

Excavation  in  Tunnel 

Enlargement  of  Shafts  end  Tunnel  in  Rock 

Earth  Excav.  not  included  in  Item  I 


Rock  Excav.  not  incl.  in  Items  Z,  3  or* 
Pumping  from  Shafts  and  Tunnel 
Drainage  Channels  for  Shafts  and  Tunnel 
forms  for  Concrete  Lining  of  Shaft  I 
forms  for  Concrete  Lining  of  Shaft  4 


Excess  Cone  Masonry  in  Shafts  *  Tun.  &5.00JCu.  Yd 
Steel  Linings  for  Shaft  4 
Struct.  -  Steel  Support  in  Shafts  A  Tunnel 
Timbering  in  Shafts  and  Tunnel 
Timber  and  Lumber  not  in  Tunnel  or  Shafts 


Quantity 


800 

11,000 

150,000 

2.500 

10  000 


1,200 

30,000 

16, 650 

185 

155 


Cu.  Yd. 

Mft.Qah. 
Lin.  Ft. 
Lin.  Ft. 
Lin.  Ft 


460 
15,870 

3,500 
60,  OOO 

1,000 


1,000 

165000 

250,000 

50 

10 


Unit 


Cu.  Yd. 
Cu.  Yd 
Cu.Yd. 
Cu.Yd. 
Cu.  Yd. 


Lin.  Ft. 
Lin.  Ft 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 


Cu.Yd. 
Pound 
Pound 
MOM. 
M.3.M- 


•    © 


*fesr  Construction 

Company 
Rm.900-60State5t 

Boston 
Mass. 


Winston  Bros., 

Company 
1470  Northwestern 

Bank  Bldq. 
Minneapolis,  Minn. 


Price 


Amount 


19.50 
19.50 
9.60 
10.50 
.50 


1.35 
I  00 
300 
Z5.00 
45.00 


11.00 
4.40 

14.00 
7.32 

19-80 


5.00 

■II 

.06 

85.00 

50.00 


9  15,600 

214,500 

1,440,000 

26,250 

5.000 


1,620 

30,000 

49,950 

4,625 

6,975 


7,820 
69,826 
49,000 
439,200 
19,800 


5,000 
1 8,1 50 
15,000 

4,250 
500 


© 


Bates  &  Rogers 
Construction 


IIIW.WashingtonSt. 
Chicago^  111. 


Price 


*  IIM 
40.06 
9. 

10.00 
.35 


3.50 
.10 
4.00 
60.00 
75.00 


ZO.00 
5.00 

15.00 
640 

ZO.00 


5.00 
.10 

■Ut 

120. 00 
120.00 


Amount 


*  8,800 
440,000 


25,000 
3,500 


4,200 
3,000 
66,600 
11,100 
11,625 


9,200 
79,350 
52,500 
384,000 
20,000 


5,000 

16,500 

33,750 

6,000 

1,200 


74-  OPENED    DEC.  15,  1938 

© 


The  Hunkin-Conkey  B.Ftmii  «o  Sons,  \ttc 


Construction  Co 
Cleveland,  Ohio 


Corporation      SmFNEj.tnwmtHiNMAH 


Los  Anoeles.  Calif. 

D.  W.  Thurston 

Los  Angeles.Calif. 


Price 


*  10.00 
20.00 
12.30 
IZ.OO 

IJ0 


6.00 

1. 10 

9.70 

40.00 

54.50 


*  8,000 

220,000 

1,845,000 

30,000 

12.000 

7,200 

33,000 

161,505 

7,400 

8,447.50 


20.00 
7.30 
20.00 
S.00 
13.00 


5.00 
.20 
■10 

170.00 
130.00 


Amount 


9,200 
115,851 

70,000 
300,000 

13,000 


5,000 

33,000 

25.000 

8,500 

1,300 


® 


Price 


*  SOX 
50.00 
11.94 
12.00 

IM 


10.00 
50.00 
100.00 


20.00 
7.00 
10.00 
4.50 
10.00 


110.00 
115.00 


Framingham,  Mass 
C.J.Mahey  Co,  Inc. 
Boston,  Mass. 
Leo  Butler  Co. 
Katonah,  NY. 


Amount 


f  40,000 
550,000 

1,791,000 
30,000 
10,000 


3,600 
24,000 
166,500 
9,250 
15,500 


9,200 
111,090 

35,000 
210,000 

10,000 


5,000 
16,500 
20,000 
5,500 
1,250 


© 


5amuf.lR.RosoffLti> 

Z95  Madison   Ave., 

New  \ork, 

NY. 


Price 


*  13.10 
32.00 
I13S 
1135 

2J7 


4.10 
.41 

3.10 
40.00 
111.00 


10.00 
I1.S0 
1.25 
13.10 


5.00 
.15 

.on 

moo 

117.00 


Amount 


*  10,960 

352,000 

1,852,500 

30,  SIS 

23,100 


4,920 
14,400 
51,615 

7,400 
IS,  135 


18,400 
158,700 

61,600 
435,000 

13.100 


© 


Dravo  Corporation 

Neville  Island 

Branch 

Pittsburgh,  Pa. 


Price 


TyJM 
30.X 


5.50 
.50 


*  16.000 

330.000 

I500\2,250,000 

13,750 

5,000 


5-00 
.25 

io.oo 

50.01 

so.oc 


5,000 
24,150 
20,500 
6,850 
1,110 


60.00 
20.01 
15.00 
6.00 
15.00 


5.00 

.25 

.06 

80.00 

80.00 


Amount 


6,000 
7,500 
166,500 
9,250 
7,750 


© 


& 

Tut  Art  bus  A 
Co»."»Neca»Oj,Iiic. 

M28  Hunter  Aw. 

Lous  IslahdCity, 
M.Y. 


Price 


f  15.00 
25.06 


1350  2025000 


5.06 
2.00 


6.00 

■12 

1850 

60.00 

115.00 


27,600 
317,400 

52,500 
36QOOO 

15,000 


5.000 
41,250 
15,000 

4,000 
800 


5o.ee 

20.06 

20.00 

7.00 

23.00 

5.00 

.12 

.09 

120.00 

100.00 


Amount 


12,000 
275,000 


12,500 
20,000 


7,100 
3,600 
308,025 
11,100 
17,825 


® 


Price 


Amount 


f  35:0c* 28,000 
35.00  385,000 
17.502,615,000 
10,06     25,000 

.55      5,500 


23,000 
317,400 

70,000 
420,000 

23,000 


5,000 
19,800 
22,500 
6,000 
1,000 


3.30 

10 

7.00 

40.06 
6500 


40.00 
1006 

mo 

8.00 
1825 


5.00 

100.00 
100.00 


3,960 

3,000 

116,550 

7,400 

10,07 f 


18,400 
158,700 

42,000 
480,000 

18,250 


5,000 
18,150 
13,750 
5,000 
1,000 


Dry    Packing 

Drilling  Holes  in  Pock  or  Masonry 

Steel  Pipe  for   Grouting 

Connections  for  Grouting 

Sand  for  Grout  and  Cement  Mortar 


1,000 
16,000 
18,  OOO 
4,500 
4,000 


Cu.  Yd. 
Lin.  ft. 
Lin.  Ft 
Connt. 
Cu.  Yd. 


5.00 

.60 

.60 

2.25 

1.95 


5,000 
9,600 
10,800 
10,125 
7.800 


5M 
.60 
■30 
1.25 
2.70 


5,000 
9,600 
5400 
$625 
10,800 


I0M 
1.00 

.35 

2.65 
3.00 


10,000 
1 6,000 
6,300 
II,  925 
12,000 


6.50 
.70 
.10 

3.00 

1.50 


6,500 
11,100 
12,600 
13,500 
10,000 


5.50 
IM 

a 

4  JO 
2.751 


5,500 
16,000 
12,240 
18,450 
11,000 


5.00 
15 
.50 
1.50 
3.00 


5,000 
12,000 
9,000 
6.750 
17.000 


750 
■  80 
.80 
£00 
3.00 


%500 
12,800 
14,400 
22,500 
12,000 


9.00 
1.00 
1.00 
3.00 
4.00 


9,000 
16,000 
18,000 
13,500 
16,000 


Mixing  and  Placing  Grout 
Protective  Coating  of  Cement  Mortar 
Portland  Cement 
Steel  for  Reinforcing    Concrete 
Bituminous  Curing  Sot  for  Cone.  Masonry 


12,000 
400 
170,000 
55,000 
10000 


Cu.  Yd. 
Cu.  Yd. 
Barrel 
Pound 
Sq.  Yd. 


15.00 

25.00 

1.40 

07 

.22 


180,000 
10,000 

408,000 
3,850 
2,200 


5.00 
15.00 
2.50 
.06 
.14 


60,000 
6,000 
425,000 
3,300 
1,400 


20.00 
20.00 
2.36 
Mi 
.08 


240,000 
8,000 

401,200 

3,575- 

800 


IS.00 
25.00 
2.1 

.1 

.10 


180,000 
10,000 

340,000 
3,300 
1,000 


175 
Oil 

.14 


154,200 

11,920 

382,500 

3,355 

1,400 


800 
1500 
2.30 
.01 
■08 


96,000 

6,000 

391,  OOO 

3,850 

800 


15.00 

25.00 

2.50 

.07 

.10 


180,000 
10,000 

425,000 
3,850 
1,000 


10.00 

20.00 

2.20 

.05 

.10 


120,  OOO 
8,000 

374,000 
2,750 
1,000 


Refilling  and  Embanking 
Impervious  Soil  Blankets  and  Cores 
Removal   of  Soil 
Surface   Dressing  of  Top  Soil 
Seeding  and   Grassing 


17,000 

2,000 

15,000 

15,000 

20 


Cu.  Yd. 
Cu.  Yd. 
Cu.Yd. 
Cu.Yd. 
Acre 


.60 
.75 
.60 
.60 
150.00 


10,200 
1,500 
9,000 
9,000 
3000 


■34 
.80 

.28 

■34 

100.  00 


5,780 
1,600 
4,200 
SJIOO 
2000 


1.00 
200 
1.30 
2.00 

300.00 


17,000 
4,000 
19,500 
30,000 
6,000 


.SO 
1.60 
1.00 

.(0 
200.00 


10,200 
3,100 

15,000 
9,000 
11,000 


.68 

4.10 

M 

1.00 

240.00 


11,560 
8,200 
5,100 
15,000 
4,800 


.30 
1.50 
1.00 
1.50 
100.00 


5,100 

3,000 

15,000 

22,500 

2000 


1.20 
2.50 
1.20 
1.20 
350.06 


20,400 
5,000 

18,000 
18,000 
7,000 


■75 
1.50 
.80 
.70 
60.06 


12,750 
3,000 
12,000 

iqsoo 

1,200 


Misc.  Cast  Iron,  Wrought  Iron  and  Steel 

Galvanizing 

Misc.  drome.  Brass  and  Copper 

Misc    Nickel-  Copper  Alloys 

Setting  Metal  Work  turn  by  Comm. 


70,000 

6,000 

7,000 

800 

40,000 


Pound 
Pound 
Pound 
Pound 
Pound 


8,400 
900 

4,200 
640 

2,000 


■14 
05 
.15 
1.00 
.06 


9,800 
300 

5,150 
800 

2,400 


6,300 
120 

3,850 
800 

1,320 


8,400 
180 

5,600 
400 

2,000 


.04 


9,800 
140 

4,210 
800 

1,600 


,10 

.50 
1.00 
.50 
.07 


7,000 
3000 
7,000 
400 
2,800 


.12 
.OS 
.80 
f.00 
.04 


8,400 
300 

5,600 
800 

1,600 


.15 
05 
125 
1.25 
.06 


10,500 

300 

8,750 

1,000 

2400 


Tile  Pipe  6" and  less  in  Diam. 

Tile  Pipe  6" lb  12"  incl.  in  Diam. 

Stone   Masonry 

Paving 

Crushed  Stone,  Gravel  and  Sand 


50 
300 

10 
200 
100 


Lin.  Ft. 
Lin.  Ft 
Cu.Yd. 
Cu.Yd 
Cu.Yd. 


1.00 
1.50 
92.50 
4.75 
2.87 


50 
450 
925 
950 
287 


1.00 

200 

40.00 


SO 
60C 
400 


600      1,200 
3.25       325 


.45 
1.05 
SOK 
8.15 
355 


22.50 

315. 

500 

1,650 

385 


1.00 
1.10 
180.00 
IIO0 
3. 


50 
330 
1,800 
2,400 
300 


1.00 
1.00 

100.00 
4.10 
4.S0 


SO 
300 
1,000 
820 
480 


3.00 
300 
20.00 
15.00 
3.50 


ISO 
1,500 

too 

3,000 
350 


1.00 
1.50 

50. 

10. 
4.00 


'.00 


SO 

450 
£00 
2,000 
400 


1.00 
2.00 
I50.0L 
8.00 
4.50 


Alterations  to  Weston  Aqueduct  Overflow 

Mortar  Lining  lor  Steel  Shaft  Head  Shaft  4 

Riprap 

Electrical    Work 

Construction  of  Shaft  4  in  Addition  etc. 


2700 
600 


Lump  Sum 
So.  Ft. 
Cu.Yd. 
Lump  Sum 
LumpSui 


SOO.OO 

1.00 

3.50 

1,000.00 

5000.00 


500 
2,700 
2,100 
1,000 
5,000 


2500.00 

70 

1.50 

2,700.00 

1000.00 


2,500 
1,890 
900 
2,700 
1,000 


400.00 

IM 

5.60 

2,000J» 

4500.00 


400 
2,100 
3,360 
2,000 
4.500 


1,000.00 

.10 

2.00 

4,000.00 

1000.09 


1,000 
810 
1,200 
4,000 
1,009 


131066 

.a 

4.10 
5350.00\ 


1,370 
1,836 
2,460 
5,350 
4,100 


35000.00 
1.00 
5.00 

IfOOO.OO 

25,OOaoo 


35,000 
2,700 
3,000 
14,000 
25,000 


Sooo.oo 
3.00 
400 

4SOO.OC 
350000 


fences  Br  Sanitary  Protection  ofYfalershed 
Permanent  Access  Road  to  Shaft  4 
Medical  and  Hospital  Services 
Sanitary  Services 
Hypochlorite    of  Lime 


18 

18 
10000 


Lin.  Ft. 
lump  Sun 
Month 
Month 
Pound 


55 

16,980.06 

300.00 

600.00 

.04 


8,800 

16,980 

5,400 

10,800 

400 


.60 

7,000.00 

1 00.00 

1,100.00 

.05 


9,600 

7,000 

1,800 

19,800 

500 


.50 

17600,06 

'  500.00 

1160.00 


11,600 

9,000 

20,880 

S50 


1. 10 

11,000.00 

500.04 

1,000.00 
.05 


17,600 
11,000 
9,000 
18,000 
500 


J8 

11,65006 

21SM 

1000.06 

.04 


9,280 
11,650 
4,950 
18,000 
400 


2.00 

27.700M 

500. 

500.00 

.10 


32,000 

27,700 

9,000 

9,000 

1,000 


75 
10,00000 
1,500.00 
2000.00 

.15 


:ooo 

8,100 
2,400 
4,500 
3,500 
12,000 
30,000 
27,000 
36,000 
1,500 


SOOO.OO 

3.00 

3.00 

2,50000 

25000.00 


50 

600 
1,500 
1,600 
450 
5,000 
8,100 
1,800 
2,500 
25,000 


1.60 
iqooaoo 

2000.00 

5000.00 

.60 


25,600 
20,000 
36,000 
90,000 
6,000 


Liquid  Chlorine 

Chlorine   Dosing  Machines 

Locker   Houses 

15' Reinforced   Concrete  Pipe 

30" Reinforced  Concrete  Pipe 


3,000 
4 
4 

125 
150 


Pound 
Machine 
House 
Lin.  Ft. 
Lin.  Ft. 


.15 

2,000.00 

2000.00 

200 

4.60 


450 
8,000 
8  OOO 
J250 

690 


.09 

1,600.00 

1,000.00 

2.00 

5.00 


270 

6,400 

4,000 

250 

750 


.10 

415100 

4350.00 

2.50 

6.25 


360 

19,000 

17/100 
31150 
931.50 


.10 

1,200.00 

2,00OK 

2.0* 

5M 


300 

4,800 

8,000 

250 

ISO 


Cleaning    Up 
Restoration  of  Grounds 


lump  Sum 


(ump  SumjZOOO 


2000.00      2,000 
00      2,000 


Totals 


5,000.00  5,000 
l,000.00\  1,000 
03,266,115.00 


6200.00       6200. 
'100.06         780 


4,0OOJ4\       4,000 
200000        2,000 


.11 

2050.10 

3,000)0 

1.18 

4.10 

1280506 
5500.06 


330 

8.200 

l2\00O 

235 

645 


.15 

5,000.00 

$000.00 

5.00 

zoo 


450 

20,000 

32000 

'625 

t,05Q 


15 

2000.00 

6000.00 

2.00 

S.00 


450 

8,000 

24,000 

250 

7SO 


5,000.00 
6,00000 
3.00 


450 

20,000 

24000 

375 

900 


12,805 
5500 


10.000.00 
7000.00 


10,000 
7000 


#3,818,80600  f 3,858,560.04 


' 3,891,811.00 


$4,495,225.0, 


18,000.00    18,000 
lOOC-.OO]      7,000 


15,000.00    15,000 
10,000.00  10,000 


'4,565,95000 


*<t.9OS,U0.0O 


Bid  Bond  Deposit 


f 150000.00 


^150,000.00 


' ISO,  ooo.  00 


'150,000.00 


1 150,000.06 


*l50,00000 


$150000.00         *  $150,00040 


I  certify  the  foregoing  to  be  a  true  and  accurate  summary 
of  all  bids  on  the  above  Contract  Ho.  74  received  this  day 
by  the  MtTR.  Distb.  Watch    Supply    Commission. 

k.Melson  MoH,     Secretary. 


1*    Contract  executed  Dec.  30,  1938 
Contract  awarded  Dec.  17,  1938 


*  Certified  check 


CANVAS 5 

COMMONWEALTH    OF    MASSACHUSETTS 

MtTR,  DISTR.  WATER    SUPPLY    COMMISSION 

CONTRACT  75 

FOR  CONSTIIUCTINQ  CUT-AND-COVER  AQUEDUCT,  SECT.  I  OF 
PRESSURE  AQUEDUCT,  IN  THE  TOWNS  OF  MARLBOROUGH 

AND  SOUTHBOROUGH,  MASS. 
RWA.  DOCKET  NO,  MASS.  I53I-F,  MASS.  STATE  PROJECT  NO.  D-208 


jiny  cone,  piptJ  furn.  by  Commission 
sitting  mttal  work,  turn  by  Commission 
Cone,  foundations  and  anchomyts  for  pipe 
Reinforced  concrete 
Miscellaneous    concratt 


DESCRIPTION 


Clearing 

Grubbing 

Stripping 

Cough  grading  for  pipe  delivery 

Earth  excavation 


Hock  excavation 

Compacted  refill  and  embankment 
Mill  and  em^knit.  (except  Items  7 and  9) 
Misc.  unconsolidated  embankments 
Soil  dressing 


7tf  I 


Seeding  and  grassing 
Oravel  surfacing  for  roads 
Crushed  stone  and  screened  gravel 
Paving 

Riprap 


Reinforcing  steel 
Portland  cement 
Steel-plate  pipe  and  specials 
Mfortar  lining  for  steel  pipe 
Structural  steel 


Unit 


Quantity 


Acre 
Acre 
Cu.  Yd, 
Si  Yd. 
Cu.  Yd. 


Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd 


Acre 
Cu.  Yd. 
Cu.  Yd 
Cu.  Yd. 
Cu.  Yd. 


Pound 
Cu.  Yd. 
Cu.  Yd, 
Cu.  Yd. 


Pound 
Barrel 
pound 
Sa.  Ft. 
Pound 


IS 

10 
30,000 
20,000 
180.000 


15,000 
20,000 
150,000 
10,000 
Z4.000 


5,000 
3,000 
600 
ZOO 


~Ji~od 

6,000 

10,000 

1,300 

500 


OF    BIDS 
*   © 

B.A.Gardetto  Inc. 

79  Milk  St., 

Boston, 

Mass, 


© 

American  Concreti 

AND  Six K U  Pi«  CO. 
RO.Box  1428 
Arcade  Sta., 

Los  Ankles,  Cal, 


Price 


'  75. 

150 
10 
.OS 
AO 


ISO 
.80 
.18 
.IS 
.70 


ISO 


.50 


610 
.OS 
7 

14. 
14, 


15k 

175 

.15 
45 
.10 


Amount 


'    1,115 

1,500 

21,000 

looo 

71000 


37,500 
16,000 
27,000 
1,500 

16,800 


3,000 
2/00 

sooo 

2,400 
400 


58,560 

300 

70,000 

18,200 
7.000 


FOR    CONTRACT    75- OPENED    FEB. 


Price 


*  ISO 
ISO 


2.50 
.60 
23 
.15 
.30 


125. 
2. 

3.7S 
5.50 

450 


11.05 
.03 
6. 

im 
it. 


Amount 


9  2.250. 

1,500. 

6,000. 

2,400. 

72,000 


37,500. 
12,000. 
34,500. 

1,500. 

7,200. 


2,500. 

10,000 

11,250 

3,300, 

900. 


106080. 

180. 

60,000. 

24,050. 

6000 


\H  Bro; 


Coleman  Bros.  Cork 

245   Statc  St., 

Boston, 

Mass. 


Price 


100. 
150. 


200. 
I. 

2.5o\ 
3. 
I 


14. 

.04\ 
7. 

13. 
IS, 


Amount 


*  1,500 

1,500 

7,500 

600 

81000 


6,750 
10,000 
30,000 

1,800 
18,000 


4,000 
5,000 
7,500 
1,800 
600 


134,400 
240 

70,000 

16,900 

7.500 


© 

C*R  Construction 

Company 
75  Braoeen  St., 

R-osundalc, 

Mass, 


Johph  P,  M'Caie  Inc 
W9  East  First  St, 
Soutn  Boston, 
Mass. 


Price 


*IQO, 
100. 
.35 
.04 

.50 

3. 

.30 

■20 

.10 

.50 


250 
.50 
2.SC\ 
4. 
2. 


I6.SC 
.05 
4.SC 
12. 

12. 


Amount 


*  1,500 

1,000 

10,500 

800 

90.000 


45,000 
6,000 

30,000 
1,000 

12.000 
5,000 
2.500 
7.500 
2,400 
400 


158,400 

300 

45,000 

15,600 

6.000 


^  1939 

B.  Pirini  &  Sons 


Price 


9 150, 
250, 


2.25 
.65 
.63 
.50 
.75 


500, 
I. 

2.50\ 
I 
3 

8.25 
.10 
550 
12.50 
15. 


Amount 


T2250 
2,500 
13,500 
5,000 

117.000 


33,750 

13,000 

97.500 

5,000 

18.000 

10,000 

5,000 

7,500 

1,800 

600 


79,200 

600 

55,000 

16,250 

7.500 


Inc. 

Framin«ham, 

Mass. 


Price 


rl30, 

240. 
1.03 
.05 
I.  OS 
103 
,13 
.13 
.13 
M 


275 
I. 

3.54 

4. 

3 


12. 

■  06 

8. 

16. 


Amou> 


r  1950 
2,400 

31,500 
1,000 

I89.00Q 


15,750 
2,600 

19,500 
1,300 

18.000 


5500 
5,000 

10,500 

2,400 

600 


115,200 

360 

80,000 

10,800 

8,000 


Leo  OUTtcn 
Company 
Katonah, 
N.Y 


Price 


7W 

141 
72 
.07 

At 


2. 85] 
.93 
.16 
.14 
Jl 


270. 
3,50 
2.85 
7 

4.30\ 


20.75 
.04 
7.10 

18. 


Amount 


w  2,145 

1,4  $0 

21,600 

1,400 

106.200 


42,750 

18,600 

24,000 

1,400 


5,400 
17,500 
8,550 
4,200 
860 


199,200 

140 

71,000 

23,400 

3.000 


Galvanizing 

Cast-iron  j>if>e  and  specials 

Steel  castings 

Misc.  non-rerrous  metals 

Stone  masonry 


Pound 
Pound 
Pound 
Pound 
Cu.Yd. 


150,000 
20,000 

50,000 
2,500 

60.000 


25,000 
1,000 

3,000 
220 


6,000 
55,000 
7,500 
1,125 
6.000 


.OS 
2.50 
.15 
.25 
.09 


7,500. 

50,000. 

7,500. 

625. 

5,400. 


.04 
2.50 

.10 
.50 
.05 


6,000 
50,000 
5,000 
1,250 
3,000 


.037 

2.50 

.10 

S3 

.15 


5,550 
50,000 
5,000 
1,125 
9.000 


.04 
2.83 
.10 
.75 
JO 


6,000 
57,000 
5,000 
1,875 
6000 


.05]     7,500 

48,000 

10,000 

1,250 

6,000 


2.40 
.20 
50 
■10 


.054 
2.60 
XI 
.80 
Mi 


8,100 
51,000 

10.500 

looo 

_J900_ 


Brick  masonry 
Hubble  masonry 
Cobble  gutters 
Corrugated  metal  culverts 
Miscellaneous  lumber 


CTW. 
Cu.Yd. 
Cu.  Yd. 
Pound 
ld.ft.8M. 


100. 


IB 

10. 

2. 
12 
75. 


800 

2500 

100 

2,100 

12.000 


.06 

.20 
.30 


10. 


400. 

1,500. 

200. 

900. 

uoo 


.05] 
.06 
.20 
40 
65. 


1,000 

1,500 

200 

1,200 

14.300 


.03 
■04 
JO 
.50 
95. 


600 
1,000 

300 

1,500 

20.900 


W 
■06 
25 
.56 
75 


1,000 

1,500 

250 

1,500 

16.500 


I. 
70. 


1,000 

2,500 

100 

3,000 

15.400 


.035] 
.11 
.30 
1.40 


TOO 
2,750 

300 
4,200 
25.100 


Tile  pipe  8' or  less  in  diameter 
Tile  pipe  10"  to  18* in  diameter 
Replacing  highway  pavement 
Permanent  fencing,  Type  A 
Permanent  fencing.  Type 


10 
20 
500 
7,000 
15 


500 

200 

1,000 

840 

MIL. 


30. 
7.50 
850 
.07 
90. 


300. 

150 

4,250 

490. 


100. 
13. 

5. 


.15 


JL 


1,000 

260 

2,500 

1,050 

JJOO_ 


35. 
10, 

2. 

JO 
60 


350 
200 
1,000 
700 
900 


150. 

10. 

3. 


.15 


"JbW 

500 

875 

10,000 

1,060 


150. 


1,500 

too 

1,500 
1,050 
_2J50_ 


100. 
15. 
4- 

■08\ 
175. 


1,000 
300 

2,000 
560 

2f25 


\80 

14.30 

14.30 

13 

140. 


800 
186 

7,150 
910 

yoo 


fencing,  tvoe  3 


Lin-  Ft 
Lin.  Ft 
Sf.  Yd. 

Lin.  Ft. 
Lin.  Ft 


Highway  crossings 
Maintaining  flow  in  open  channel 
Intake  structl/re,  eft. 
Cleaning  up 


Sub-total, (items  I  h44  inclusive 


[act? 
Lump  Sum 

Lump  Sum 
Lump  Sum 


2,000 

500 

700 
25,000 

iooo 


.50] 

2. 

2.50 

.50 

■30 


400. 
1,000 
2pOO. 
1.000. 


1,000 
1,000 
(750 
12,500 
1,800 


.75 
2. 

3.15 
.42 
.16 


1,500. 

1,000. 

2,205, 

10,500 

960 


.60 
I. 

1.50 
.40 
.15 


1,200 

500 

1,050 

10,000 

900 


I. 

I, 

/.Ml 

.40 

.18 


45\Furnishina  performance  bond-  Hah  pei*ifiOO~ 


rive) 


800 
1,000 
2,000 
1.000 
^496.42500 


500. 
3,500. 
3,000. 
2JOO. 


1,000 
3,500. 
3,000 
1500. 


Vsia  040.00 


200. 

5000. 

1,000, 
IOOO. 


45 
1.50 
2.50 
45 


400 
5,000 

1,000 


2000. 
5,000 
2500. 

logo. 


4,000 
5,000 
2500 
IOOO 


517.  I0O.0C 


^565,980.00 


1,000. 
15,000 
7,500 
5.000. 


900 
750 

1,750 
11,250 

1.200 


2,000 

25,000 

7,500 

5.000 

$649,425.00 


.40 
1.23 
1.50 
.40 
Jl 


800 
625 

1,050 
10,000 
900 


.70 
2.15 

1.80 
.55 
.55 


500 
2,000. 
1,500. 

500. 


1,000 

2,000 

1,500 

500 

$650,970.00 


360 
4,300. 
14000. 
2900. 


1,400 
1,075 
1,260 
13,750 
3,300 


15. 


Totals 


.    7.446.38 

9503,871.38 


15. 


7.650.60 
rS/7,690.6C 


15. 


7.756.50 


15. 


8.489.70 


15 


9.741.375 


'524.85650 


W659.I66.38 


15 


9.764.53 


720 

4,300 

14,000 

2.900 

^742,69640 


f. 660,734.51 


11.140.44 


'753,83644 


C.C.  27.300.0C 


27500.00 


27.500.00 


27500.00 


C.C:  Certified  check. 


C.C.  27.500.00 


I  certify  the  fort  going  to  bt  a  true  and  accurate  summary 
of  all  bids  on  the  above  Contract  Ho-  75  received  thti  day  by 
the  Metr.  Distr.  Wakr  Supply  Commission. 

, R.Htfson  Moll  Jtcrektrv 


* 


Contract  awarded      3-1-31 
Contract  execute*/  3-/3-31 


COMMONWEALTH    OF  MASSACHUSETTS 

METIc.  DISTB.  WWTER.  SUPPLY   COMMISSION 

CONTRACT  77 

FOR  CONSTRUCTING  CUT-AND-  COVER  AQUEDUCT,  SECT  3 
OF  PRESSURE  AQUEDUCT  IN  THETOWHS  OF  SOUTHBOROUGH 

AND  FRAMINGHAM  MASS. 
FfWA.P0CKETNO.MASS.I5SlE  MASS.  STATE  PROJECT  NO,  P-208 


CANVASS     OF    B1D5    FOR    CONTRACT    77  -  OPELNED  APRIL   18.1939 


Clearing 

Grubbing 

Stripping 

Bough  grading  for  pipe  delivery 

Earth  excavation 


Hock  excavation 
Compacted  refi/l  and  embankment 
Refill  and tmBkrrft(excepr Items  land 9) 
Misc.  unconsolidated  embankments 
Sail  dressing 


Description 


Seeding  and  grassing 

Grave/  surfacing  tor  roads 

Crushed  stone  and  screened  gravel 

Poring 

Riprap 


Unit    Qumiitv 


Acre 
Acre 
Cu.  Yd. 
So.  Yd 
Cu.  Yd 


Cu  Yd. 
Cu  Yd. 
Cu  Yd 
CuYd. 
CuYd. 


Acre 
Cu  Yd 
Cu  Yd. 
Cu  Yd. 
Cu.  Yd. 


40 

25 

40,000 

50,000 

100,000 


5,000 

ZSfiOO 

150,000 

WOO 


25 

1,000 

5,000 

500 

50 


© 


B.A.Gardetto,Ik 
123  Terrace  St. 

RoXBURY 

Crossing, 
Mass. 


Price 


'75. 

too. 

.45 

.05 
30 


40 
.15 
.15 

M 


100. 
.50 
2J0 
3. 
5. 


Amount 

*3,000. 

2,500. 
18,000. 

2,500. 
54,000. 


10,000. 
10,000. 
22,500. 
1,500. 
16,200 


2,500. 

500. 

12,500. 

1,500. 

250. 


® 


Carlo  Bianchi 
Company,  Inc., 
24  Union  Ave,, 
Framinoham, 
Mass. 


♦  C* 


Price  Amount 


150. 

150. 
.20 
.05 
.25 


2. 


.50 
.20 

.40 
.70 


20G 
I. 

2.50 
3. 
3. 


* 6,000. 

3,750. 

8,000. 

2,500. 
45,000. 


10,000. 
12,500. 
30,000. 

4,000. 

13,900 


5,000. 

1,000. 

12,500. 

1,500. 

1.50. 


® 


^Construction  American  Obncrer  Coleman  Bros 

Co., 

75  Braden  St., 

Roslindale, 

Mass. 


Price 


F9a 

IOG 
.25 
.05 
JO 


.50 

.18 
.15 

J0\ 


150. 
I. 
2. 
4. 

3. 


AMOUNT 


r3,6O0. 

2,500. 
10,000. 
2,50O. 
90,000. 


10,000 

12,500. 
27,000. 

1,500. 

8,100. 


3,750. 

1,000. 

10,000 

2,000. 

/SO. 


® 


amp  Steel  Pipe 

Company, 
RCBox  1428 
Los  Anqeles, 

CALIFORNIA. 


PRICE 


10a 

125. 

.id 

JO 
.35 


2.25 
.60 
.22 
.20 
25 


125. 
US 
2.50 
3.50 
3.50 


Amount 


^4,000. 

3,125. 

7,200. 

5.0OO. 
63,000. 


11,250. 
15,000. 
33,000. 

2,000. 

6,75 O. 


3,125. 

1,750. 
12,500. 

1,750. 
175. 


® 


Corp., 

245  State  St., 

Boston, 

Mass. 


® 

JFFlTZGERALO 

Construction  Cn 
214  Essex  St, 
Boston, 
Mass. 


Price  Amount  Price  Amount 


100 
150. 


.25 
.13 
.30 


2.50 
.60 
.20 
.25 

.60 


^4,000. 

3,750. 
10,000. 

6,500. 
54,000. 


250 
I. 
3. 
4. 
3.50 


12,500. 
15,000. 
30,000. 
2,500. 
16,200. 


6,250. 

1,000. 

15,000. 

2,000 

175. 


100 
150. 


.25 

JO 
.40 


r4,000. 

3,750. 
10,000. 

5,000. 
72,000. 


2. 


.55 
.22 
25 

SO 


200. 
I. 

2.50 
4. 

3. 


10,000. 

13,750. 

33,000. 

2,5D0. 

13,500. 


5,000. 

1,000. 

12,500. 

2,000. 

ISO. 


Laying  116nnc,pipe,tonished  by  Comm,  Lin.  Ft 
Laying  7-0* cone,  pipejlimished  by  Comm.  Lin  Ft. 
Cone,  foundations  andandmeigestbrp/pt  Cu  Yd. 
Reinforced  concrete.  Cu.  Yd. 

Miscellaneous  concrete  Cu.  Yd. 


16,500 
72 

I6,000\ 
700 
250 


6. 
6. 

4.25\ 
12. 
12. 


99,000. 

432. 

68,000. 

8,400. 

3,  OOP. 


625 

6.25 
SJO 
12. 

12. 


103,125. 

450. 

88,000. 

8,400. 

3.000. 


8. 

7. 

4J0 

14. 

12: 


132,000. 

504. 

72,000. 

9,800. 

3.000. 


9. 
4. 
5. 
17. 

/A 


148,500. 

288. 

80,000 

11,900. 

2,750 


9. 
7. 
6. 
J3. 
10, 


148,500. 

504. 

96,000. 

9,100. 

2,500. 


9. 
6. 
5.40 

IS. 

16. 


148,500. 

432. 

86,400 

10,500. 

4,000. 


Reinforcing  steel 
Portland  cement 
Steel -phte  pipe  and  specials 
Mortar  lining  for  steel  pipe 
Structural  steel 


Pound 
Barrel 
Pound 
Sq.  Ft. 
Pound 


100,000 
23000 
100,000 
TflOO 
25,000 


JD4 

2.40 

JO 

45 

.10 


4,00 O. 
60,000. 
IQOOO. 
3,150. 
2500. 


.045 

2,40 

.13 

.70 

.08 


4,500. 
60,000. 
13,000. 
4,900. 

2,000. 


.035 

2.50 

.10 

.45 

JO 


3.500. 
62,500. 
10,000. 

3.150. 

2,500. 


.05 

2.50 

.15 

.25 

.10 


5,000. 

62,500. 

15,000 

1,750. 

2,500. 


.04 
2.50 

.12 
.40 
.06 


4,000 

62,500. 

12,000. 

2,800. 

1,500. 


.05 
2.55 
.15 
50 
.10 


SJOOO. 
63,750. 
15,000 

3,500. 
2,500. 


Galvanizing 

Cast-iron  pipe  and  specials 

Steel  castings 

Misc.  non-ferrous  metals 

Stone    masonry 


Pound 
Pound 
Pound 
Pound 
CuYd. 


apoc 

150,000 
150,000 
100 


jSa 


240. 

15,000. 

15,000. 

60. 

6.400. 


,05 
.06 
.08 


1. 
60. 


400. 

9,000. 

12,000. 

100. 

4800. 


.04 
.06 
.10 
.50 


320, 

9,000. 

15,000. 

SO. 

S6QO. 


.03 
.07 
.20 
.40 

65. 


240. 

10,500. 

30,000. 

40. 

57200. 


.05 
.09 
20 
SO 


70. 


400. 

13,500. 

30,000. 

50. 

S.6QO. 


.05 
.07 
.15 
.50 


9C. 


400. 

1Q.500. 

22,500. 

SO. 

7,200. 


Brick  masonry 
Hubble  masonry 
Cobble  gutters 
Corrugated  metal  culverts 
Miscellaneous  /umber 


Cu  Yd 
Cu.  Yd. 
Cu.  Yd. 
Pound 

M.ftBM 


IS 

10 

500 

10,000 

20 


50. 
10. 

4. 

100 


JO 


750. 

200. 
2,000. 
1,000. 
2.000. 


60. 
15. 
3. 

80. 


.15 


900. 

300. 
1,500. 
1,500. 

1,600. 


30. 
10. 

4. 

75. 


.11 


450. 
200. 

2,00a 

1,1  oo. 

L500. 


37. 

5. 

5.50 

.OS 

90. 


555. 

100. 
2,750. 

800. 
L  800. 


35. 

10. 

S. 

J 

50 


JO 


525. 

200, 
2,500. 
IDOO. 
1.000. 


SO. 
10. 

5- 

,4 

80. 


,12 


750. 

200. 
2,500. 
1,200. 
1,600. 


36  Tile  pipe  6  or  less  in  diameter 

37  Tile  pipe  10* to  18*  in  diameter 

38  Replacing  highway  pavement 

39  Permanent  fencing,  Type  A 

40  Highway  crossings 


Lin.  Ft. 
Lin.  Ft. 
Sq,  >« 
Lin.  Ft, 
fach 


500 

too 

1,000 

35,000 

5 


JO] 
2. 

1.50 
40 

400. 


250. 

200. 

l,50O. 

14,000. 

2,000. 


.60 


2. 

2. 


.30 


500 


300. 

200. 
2,000, 
10,500. 
2.500. 


I 
I 

1.50 
35] 
200, 


500. 

100. 

1,500. 

12,250. 

1,000, 


.75 
I. 
2.50 
.40 
25a 


375. 

100. 

2,5O0. 

14,000. 

1,250. 


.50 

1.50 

1.50 

.40 

200. 


250. 

ISO. 

1,500. 

14,000. 

1,000. 


.SO 
2 

1J0 
.40 
300 


250. 

200. 

1,500. 

14,000. 

1,500. 


41  Setting  metal  yyork,fiirnished  by  Comm. 

42  Permanent  fencing,  Type  B 

43  Railroad  crossing 

44  Cleaning   up 


Pound 
Lin.  Ft 
Lumpsum 
lump  sum 


500,000 
6,000 


.02 
.25 
1000. 

\1000. 


10,000. 
1,500. 
1,000. 
1,000. 


.02 
JO 

2500. 

1000. 


10,000. 
1,800. 
2.500. 
1,000. 


.01 
.18 

3000. 

6000 


5,000. 
l,08O. 
3,000. 
6,OQO. 


.03 

20 


90a 

\iooa 


15,000. 

1,200. 

900. 

1,000. 


.03 
.25 


2500. 
1000, 


15,000. 
1,500. 
2,SOO. 

1,000. 


.03 
.30 


WOO. 
1500. 


15,000. 
1,800. 
1,000. 
1,500. 


Sub-total  (Items  I  to  44  inclusive) 
45  Furnishing  performance  bond -Pate  per*lOQQ 


490,032. 


511,075. 


549,204. 


588,123. 


609,954. 


611,382. 


15.        7,350.48 


15. 


Z666J3 


15.        8238.06 


IS. 


8,821.84 


15.         9,149.3) 


15. 


9,170.73 


Totals 


$497382.48 


#  518,741 .13 


#  557,44£.06 


*  596,94484 


Bid  Bond  Deposit 


9   27,500.00 


~?     2Z500M 


*  27,500.00 


#  27.50000 


»  619,103.31 
27.500.00 


9    620,55273 
#    2Z50O00 


Contract  awarded  April  18,  1939. 
Contract  executed  May    J,  1939. 


1  certify  the.   foregoing  to  be  a  true,  and  accurate  summary 
of  oil  bids  on  the  above  Contract  Mo.  77  received  this  day  bty 
the  Metr.  Dist.  Water  Supply  Commission. 

Pffelson  Molt,  Secretary  


L 

CANVASS 

OF    BIDS 

FOR 

CONTRACT-  78-  OPENED    MARCH 

9,1939 

COMMONWEALTH    OF     MASSACHUSETTS 

|  MlTR.DISTR.  WATER    SUPPLY    COMMISSION 

CONTRACT  78 

FOR  CONSTRUCTING  CUT-AND-COVER  AQUEDUCT,  SECT  4  OF 

PRESSURE    AQUEDUCT  IN  THE  TOWNS  OF  FRAMINGHAM 

AND     WAYLAND    MASS. 

1    RWAD0CKETN0.MASS.I55I-F,   MASS.  STATE  PROJECT  NO.  L>208 

PRO 

POSAL     "A" 

• 

PROPOSAL  ' 

pf         Only  it '  iidder  is 
0        iusrded  Cen-t""-!  ""■ 

Cenedella&Co,  Inc. 
167  Main  St., 

MlLFORD, 

Mass. 

Carlo  Bianchi  and 

Company  Inc. 

Framingham, 

Mass. 

BAGardetto,  Inc. 
Boston, 
Mass. 

Cft  P.  Construction 

Company 

IS  Braueen  St., 

Roslindale, 

Mass. 

Coleman  Bros.  Corp. 

245  State  St., 

Boston, 

Mass. 

B.  Perini  8* 
Sons   Inc. 
Framingham, 
Mass. 

Vincent  Schiavi 

6  West  Ninth  St., 

Wilmington, 

Delaware 

J.F.Fitzgerald 

Construction  Co. 

214  Essex  St, 

Boston, 

Mass. 

The  Arthur  A. 
Johnson  Corporation 
and  Necaro    Co.  Inc., 
2^-28  Hunter  St., 
Long  Island  City, 
New  York. 

American  Concrete 
&  Steel  Pipe  Co. 
P.O.  Box  1428  Arcade  Sta, 
Los  Angeles 
Califcmema 

Carlo  Bianchi  and 
Company  Inc. 

Framingham, 
Mass. 

C4  P..  Construction 
Company 
75  Braoeen  St, 

RoSLINDALE., 

Mass. 

Coleman  Bros.  Corp. 

W5  Stati  St, 

Boston, 

Mass. 

B.  Perini  Br 

Sons  Inc. 

Framingham, 

Mass. 

The  A«thui  A. 
Johnson  Coworation 
AND  NKA»»Cb.,lrK. 
2M»  Hunter  St., 
Long  I«land  City, 

1 

2 
3 
4 
5 

Description 

Unit 

Quantity 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Pr,ICC 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Clearing 

Grubbing 

Stripping 

Rough  grading  for  pip*  delivery 

Earth  excavation 

Acre 
Acre 
Cu.  Yd. 
So.  Yd 
Cu.  Yd. 

50 

30 

50,000 

40,000 

190,000 

*  25.00 

100. 

.10 

.05 

.22 

'  /  250.00 

3000. 

5000. 

2  000. 

41  800. 

*150 
ISO. 
.25 

.05 
30 

* 7500.00 

4500. 
12  500. 

2  000. 
57000. 

*75. 
140. 
.35 
.05 
.35 

*  3  750.00 

4  ZOO. 

17  500. 

2000. 

66500. 

r50. 
50. 
.20 
04 
.56 

*  2  500.00 
1  SOO. 
10  000. 
1  600. 

106  400. 

¥I00. 
ISO. 
.50 
.13 
.40 

*  5  000.00 
4500. 
25  000. 
5200. 
76  000. 

?  82.50 

220. 

.25 

.04 

.60 

*4  115.00 

6  600. 

12  SOO. 

1600. 

114000. 

*3Q0. 
300. 
.36 

.10 

.36 

*  IS  000.00 
9000. 
18000. 
4000. 
68400. 

f  120. 
200. 
.30 
.10 
.40 

*  6  000.00 
6000. 
IS  000. 
4000. 
76000. 

*87. 

140 
.06 
.OS 
.11 

*  4  350.00 
4  200. 
3000. 
2000. 
12600. 

fl00. 
125. 
.IS 
.11 
.30 

*  5000.00 

3  750. 

7  SOO. 

4400. 

57000. 

fl50. 
ISO. 
.25 
.05 
.30 

*  7500.00 

4500. 

12500. 

1000. 

57000. 

*50. 
50. 
20 
.04 
56 

*  2500.00 

1500. 

10000. 

1600. 

106400. 

*I00. 
150. 
.50 
.13 
.40 

*  5  000.00 

4  500. 
25000. 

5  200. 
76000. 

*  81.50 

no. 

.25 
.04 
.60 

*  4  115,00 

6  600. 

11500. 

1600. 

114  000. 

*84. 

139. 
.06 
.05 
12 

*  4 100.08 
4170. 
3000. 
1000. 
11800 

B 

7 
8 
9 
10 

Rock   excavation 
Cornp  acted  refill  and  embankment 
Refill  and  emb'kmt  (except  Items  7and 9) 
Wise,  unconsolidated  embankments 
Soil  dressing 

Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu  Yd. 
Cu  Yd 

6,000 
30,000 
150,000 
20,000 
35,000 

.22 
JO 
.25 
.t3 
.23 

1  320. 
15  000. 
34500. 

4  GOO. 

8  050. 

2. 
.60 
.25 
.40 
.75 

12000. 
18000. 
37500. 
8000. 
26250. 

2.25 
.65 
.18 
.IS 
.60 

13500. 
19500. 
27000. 
3000. 
21 000. 

56 
.30 
.20 
.10 
.60 

3  360. 

9  000. 
30  000. 

2  000. 
2/  000. 

1.80 
.50 
.30 
.30 
.30 

10  800. 
15  000. 
45000. 
£000. 
10  500. 

.60 
.25 
.25 
25 

.65 

3  600. 

7  500. 
37SOO. 

5000. 
22  750. 

3. 
.60 
.21 
.20 
.60 

18000. 
18000. 
31500. 
4000. 
21000. 

2.25 
.75 
.25 
10 
.60 

13500. 
22500. 
37500. 
4000. 
21  000. 

2.75 
.50 
.06 
.10 
.14 

16500. 
15000. 
9000. 
1000. 
4900. 

2. 
.60 

.16 
.IS 
.20 

12000. 
18000. 
1400O. 

3000. 

7000. 

2. 
.60 
.25 
.40 
.75 

11000. 
18000. 
37500. 
8000. 
16250. 

56 
.30 
.10 
.10 
.60 

3  860. 

9000. 
30000. 

1000. 
21000. 

1.80 
.50 
.30 
.30 
.30 

10800. 
15000. 
45000. 
6000. 
10  SOO. 

.60 
.25 
.25 
.25 
.65 

3600. 

7500. 
37500. 

5000. 
22  750. 

2.76 
.50 
.06 
.10 
.14 

16560. 
15000 
9000. 
1000. 
4900. 

II 
1? 
13 
14 
15 

Seeding  and  grassing 

Grovel  surfacing  for  roads 

Crushed  stone  and  screened  gravel 

Paving 

Riprap 

Acre 
Cu.  Yd 
Cu.  Yd 
Cu  Yd. 
Cu.  Yd. 

40 
1,200 
5,000 

600 

500 

too. 

.30 
US 
3. 
2. 

8000. 
360. 
8  ISO. 
1  800. 
1000. 

200. 
1. 

2.50 
3. 
3. 

8000. 
1200. 
12500. 
1800. 
1500. 

ISO. 
.50 
2.50 
4. 
2. 

6000. 

600. 

12500. 

2400. 

1000. 

200. 

1. 
1. 
S. 
2. 

8  000. 
1  200. 
5  000. 
3  000. 
1  000. 

200. 

.50 

2. 

3. 

3. 

8000. 
600. 
10  000. 
1800. 
1500. 

150. 
1. 

2.50 
4.50 
3.50 

6  000. 
1200. 
12  SOO. 
2  700. 
17 SO. 

200. 

1. 
3. 
4. 
3. 

8000. 
1200. 
15000. 
2400. 
1500. 

ISO. 

1. 

2.50 

5. 

3. 

6000. 
1200. 
12500. 
3000. 
1500. 

133. 
.18 
1.85 
5.80 
ISO 

5320. 

936. 
9250. 
3480. 

750. 

12s. 

1.15 
2.  SO 
3.50 
3.50 

5000. 
2100. 
12500. 
2100. 
1750. 

200. 
1. 

2.50 
3. 
3. 

8000. 
1200. 
12500. 
1800. 
1500. 

100. 
1. 
1. 
5. 
2. 

8000, 
1100. 
5000. 
3000. 
1000. 

200. 
JO 
2. 
3. 
3. 

8  000. 
600. 
10  000. 
1800. 
1500. 

150. 
1. 

2.50 
4.50 
3.50 

6000. 
ItOO. 
11500. 
ITOO. 
1150. 

133. 
.78 
1.86 
5.90 
1.54 

S320. 

936. 
9300. 
3440. 

110. 

16 
17 
18 
19 
20 

L  oymg  cone,  pipe  furnished  by  Comm 
Setting  metal  work  famished  by  Comm. 
Cone,  foundations  ond  anchorages  tor  pip* 
Reinforced  concrete 
Miscellaneous  concrete 

Lin  Ft. 
Pound 
Cu.  Yd 
Cu.  Yd. 
Cu.  Yd. 

11,800 

10,000 

14,000 

800 

500 

10. 

.04 
3.50 
12. 
12. 

173000. 

400. 

49000. 

9  COO. 

6  000. 

5.75 
.10 
6. 
12. 
12. 

102  350. 

1  000. 
84000. 

9  600. 

6  000. 

6.20 
.05 
6. 

14. 
14. 

110360. 

500. 

84000. 

11200. 

7000. 

7.25 
.05 
6. 
14. 
14. 

129  050. 

500. 

84000. 

11  zoo. 
7000. 

8.98 
.04 
5. 

?.• 
9. 

159844. 

400. 

70000. 

7200. 

4500. 

9. 
.05 
4.40 
27. 
18. 

160  200. 

500. 

61600. 

21  600. 

9000. 

10.25 
.04 
7. 
IS. 
14. 

182450. 

400. 

98000. 

12000, 

7000. 

11.70 
.05 
6J0 
13. 
13. 

108  260, 

SOO. 

95200. 

10400. 

6500. 

17.75 
.05 
4.55 
11.60 
10.50 

315  950. 

500. 

63  700. 

9280. 

5250. 

8. 

.03 
5. 
16, 
10, 

142400. 

300. 

70000. 

12800 

5000. 

5.75 
.10 
6. 
It. 
12. 

101350. 

1000. 
84000. 

9600. 

6000, 

7.15 
.05 
6. 
14. 
14. 

119050. 

500. 

84000. 

II  too. 

1000. 

8.98 
.04 
5. 
9. 
9. 

159844. 

400. 

70000. 

1200, 

4  500. 

8. 
.OS 
4.48 
V. 

11. 

141  400. 

500. 

61600. 

21600. 

9000. 

15.35 
.05 
4.51 
11.60 
10.40 

V3  130. 

SOO. 

63980 

9180. 

5100. 

21 
22 
23 
24 
£5 

Reinforcing  steel 
Port/and  cement 
Steel-plate  pipe  and  specials 
Mortar  lining  for  steel  pipe 
Structural  steel 

Pound 
Barrel 
Pound 
Sq.  Ft. 
Pound 

100,000 
24,000 
20,000 
1,000 
10,000 

.05 
2.30 
.14 
.30 
.10 

5000. 

55  ZOO. 

2  800. 

300. 

1000. 

M 

2.40 
.13 

1. 
.08 

4500. 

57600. 

2600. 

1000. 

800. 

.04 

2.50 

.10 

.45 

.10 

4  000. 

60000. 

2000, 

450. 

1000. 

.04 
2.50 
.12 
.45 
.09 

4000. 

60000. 

1400. 

450. 

900. 

.04 
2.  SO 
.10 
.50 
.05 

4  000. 

60000. 

1000 

500. 

500. 

.05 
2.75 
.15 
.65 
.15 

5000. 

66  000. 

3  000. 

650. 

1500. 

.04 
2.60 

.14 
.40 
.09 

4000. 

62400. 

1800. 

400. 

900. 

.04 
2.52 
.12 
.30 
.10 

4000. 

60480, 

2400. 

300. 

1000. 

.06 
2.5» 
.11 
.51 
.10 

6000. 

60  000. 

4  200. 

520. 

1000. 

Mi 
2.50 
.15 
.25 
.10 

4500. 

60000. 

3000. 

250. 

1000. 

M 

2.40 
.13 

1. 
.08 

4500. 

37600. 

1600. 

1000. 

800. 

.04 
1.50 
.11 
.45 
.09 

4000. 

60000. 

2400. 

450. 

900. 

.04 
2.50 
.10 
.50 

.05 

4  000. 

60  000. 

1000. 

500. 

500. 

.05 
IIS 
.15 
.65 

.15 

5000. 

66000. 

3000. 

650. 

1500. 

.06 
1.53 
.21 
.52 

.10 

6000. 

60710. 

4100. 

510. 

1000. 

U 

27 
28 
29 

;<> 

Galvanising 

Cast-iron  pipe  and  specials 

Steel  castings 

Misc.  non-ferrous  metals 

Stone  masonry 

Pound 
Pound 
Pound 
Pound 
Cu.Yd 

10,000 

100,000 

2000 

iooo 
150 

.05 

.OS 
.20 
.51 
65. 

soo. 

9  000. 

400. 

500. 
9  750. 

.05 
.09 
.15 
.50 
40. 

SOO. 
9  000. 

300. 

500. 
6  000. 

.04 
.08 
.10 
■  10 
85. 

400. 

8000. 
200- 
700. 

12  750. 

.03 

M 

.20 
JO 
80. 

300. 
6  500. 

400. 

500. 
12  000. 

.04 
■06 
.10 
.40 
60. 

400. 
6000. 

200. 

400. 
9  000. 

.04 
.06 
.10 
.10 
60. 

400. 
6000. 

200. 

700. 
9000. 

.03 
.09 
.10 
.60 
7S. 

300, 
9  000. 

400. 

600. 
II  250. 

.04 
.06 
.15 
.60 
100. 

400. 
6000. 

500. 

600. 
IS  000. 

,06 
.03 
.12 
.65 
105. 

600. 
9000. 

240. 

650. 
15750. 

.03 
.01 
.10 

,35 
65, 

300. 

7000. 
400, 
350. 

9750. 

.05 
.09 
.15 
JO 
40. 

SOO, 
9000. 

300. 

SOO. 
6000. 

.03 

M 

.10 
.50 
80. 

300, 
6500, 

400. 

SOO. 
12000 

.04 
.06 
.10 
.40 
60. 

400. 
6  000. 

100. 

400. 
9  000. 

.04 

.04 

.10 
.70 
60. 

400. 
6000. 

too. 

TOO. 
9000. 

,06 
.09 
.It 
.65 
101. 

600. 
9000. 

240. 

650. 
16  050. 

31 
32 
33 
34 
35 

Brick  masonry 
Rubble  masonry 
Cobble  gutters 
Corrugated  metal  culverts 
Miscellaneous  /umber 

Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Pound 
Af.Ff.BM. 

20 

50 

600 

10,000 

20 

30. 
10. 
6) 
.12 
65. 

600. 

500. 
3  600. 
1  200. 
1 300. 

60. 
15. 
3. 
.15 
90. 

1200. 
150. 
1800. 
1500. 
1800. 

SO. 

10. 

4. 

.12 

75. 

1000. 
500. 
2400. 
1200. 
1500. 

40. 
10. 
3. 
.10 
80. 

800. 

v    SOO. 

1800. 

1  000. 

1600. 

30. 

10. 

5. 
.10 
100. 

600. 

SOO. 

3  000. 

1000. 

2  000. 

33. 

10. 
5.50 
.12 

90. 

660. 

500. 
3  300. 
I  200. 
1800. 

35. 

12. 

5. 

.10 

85. 

700. 

600. 
3000. 
1000, 
1700. 

60. 
10. 
5. 
.12 
60. 

1100. 
SOO, 
3000. 
1200. 
1200. 

23.60 

14.60 

7.30 

.08 

10250 

472. 

730. 
4380. 

800. 
2  050. 

37. 
S.SO 
5.50 
.08 

90. 

740, 
115. 

3300. 
800. 

1800. 

60. 

15. 
3. 
.15 
90. 

1200. 
750. 
1800. 
1500. 
1800. 

40, 
10. 
3. 
.10 
80. 

800. 

SOO. 
1800. 
1000, 
1600. 

30. 

10. 

5, 

.10 

100. 

600. 

500. 
3  000, 
1000, 
1000. 

33. 
10. 
SJO 
.11 
90. 

660. 

500. 
3  300. 
1200. 
1800. 

2360 

1460 

1.30 

.08 

105. 

412. 

130. 
4380. 

800. 
1MB 

36 

37 
38 
39 
40 

Vie  pipe  8"or  less  in  diameter 
Tile  pipe  IO"to  18"  in  diameter 
Replacing  highway  pavement 
Permanent  Fencing  Type  A 
Highway  Crossings 

Lin.  Ft. 
Lin.  Ft. 
So.  Yd. 
Lin.  Ft. 
Fach 

2,000 

500 

2,500 

50,000 

6 

.25 
I 

1.50 
.32 
400. 

500. 

500. 
3  750. 
16  000. 
2400. 

.50 
2. 
1.50 

.40 
300. 

1000. 
1000. 
3  750. 
20  000. 
1  800. 

.50 
2. 
2.50 

.40 
400. 

1000. 
1000. 
6  250. 
20  000. 
2400. 

1. 
2. 
1. 
.41 

soa 

2  000. 
1000, 
2  SOO, 
2/  000. 
1000. 

.60 
1. 
1, 

.40 
200. 

1100. 

500. 

2500. 

20000. 

1200. 

.40 
1.10 
1.50 

.40 
1000. 

800. 

550. 

3  750. 

20  000. 

6000. 

55 
1.75 
I.7S 
.41 
500. 

IIOO. 

815. 

437S. 

20500. 

3000. 

.45 
1.50 
1.30 
.37 
350. 

900. 

750. 
3  2S0. 
18  SOO. 
2100, 

.56 
1.40 
2.60 
.40 
580. 

1120. 

700. 

€500. 

20  000. 

3480. 

■15 
1. 

LIS 
.40 
250. 

1500. 
1000. 
6875. 
20  000. 
1500. 

JO 
2. 

1.50 
.40 
300. 

1000. 
1000. 
3750. 
20000. 
1800. 

1. 
1 
1. 

.42 
SOO. 

2000. 
1000. 
ZSOO. 
21000. 
3000. 

.60 
1. 
1. 

.40 
200. 

ItOO. 

500. 

1500. 

10  000. 

1200. 

.40 
1.10 
1.50 

.40 
1000. 

800. 

550. 

3  750. 

20  000. 

6000. 

.56 

1.42 

Ht 

.39 

580. 

uto. 

110. 
6  550. 
19  560 
3480 

41 
42 

Sudbury  River  Crossing 
Cleaning  up 

Lump  Sun 
LumpSum 

20000. 
2500 

20  000. 
2  500. 

2000. 
1000. 

2000. 
1000, 

1000. 
1000. 

1000. 
1000. 

10000. 
1000. 

iowo. 
1000. 

1000. 
500. 

1000. 

500. 

10000. 

4500. 

10  000. 
4500. 

1000. 
1000. 

1000. 
1000. 

4500. 
1500. 

4500. 
1500. 

49000. 
2100. 

49000, 
2100. 

670O. 
1000. 

6  700. 
1000. 

2000. 
IOOO. 

2000. 
1000. 

10000. 
1000. 

10000. 
.    1000. 

1000. 
SOO. 

1000. 
500. 

10000. 
4500. 

SO  000. 
4500. 

47000. 
2100. 

41  000. 

%\oo. 

Sub-tora/C'tems  /to  42  inclusive) 

fs/6  730.  °° 

'533(00. 

542  260. 

570960. 

r 583  844. 

'  637  735. 

1 

665750. 

679  840. 

^687  458. 

>fS17640. 

''533  600. 

'■  '570 960. 

''583844. 

r6l9  935. 

W548. 

43 

Furnishing  performance  bondjRote  per*f,000 

15. 



1 750.95 

15. 

8  004. 

15. 

8  133.  90 

15. 

8564.40 

15. 

i 

8757.66 

■  15. 

4 

9  566.02 

15.        9986.25 

15.       10  040.10 

IS.       10  311.87 

15. 

^ 

7914.60 

15.        8004. 

IS.         8564.40 
1 5793Z4.40 

IS.        8757.66 
tr }  592  601.66 

15. 

9  299.02 
'629  234.02 

15. 

965121 
653101.11 

loro/s  - 
Bid  f)  ond  Deposit 

*514  480.95 

*  *  21 0OO.0C 

*  541 604.00 
*  29  000.00 

* 550  393.90 

f  29  000.00 

i>  5/9  514.40 
*  29000,00 

f  iStWI.bb 
*  *  29  000.00 

*W  3VI.UL 

*  29  000.00 

*675  736.25 
$29  000.00 

f  29  000.00 

f '29  000.00 

* '29  000.00 

$29  000.00 

f  2900000 

*  * 29  000.00 

* 29000.86 

oiiOOOM 

of 

th 

r  certify  the  fore 
all  bids  on  the  1 
?  Metr.  Dist.  Wafei 

going  to  be  a  true  ond  accurate  St. 
ibove  Contract  78  received  this  a 
-  Supply  Commission . 

R.  Nelson  Molt,  Secretary 

mmary 
'ay  by 

Note: 
#    Indicates    certified  check 

^f       Contract  awarded  MBreh  18,1939 
Contract   executed  March  20, 1939 

v., 


CANVASS     OF   BIDS    TOR  CONTRACT    79  ~  OPENED 

MARCH    9,   1939 

COMMONWEALTH      OF     MASSACHUSETTS 
METR.  DI5T.  WATER  SUPPLY  COMMISSION 

CONTRACT    79 

FOR   CONSTRUCTING    CUT- ANDCOVER  AQUEDUCT, 
SECT  5,  OF  PRE5SUBE  AQUEDUCT,  IN  THE  TOWNS 
OF  WAYLAND,  NATICK  AND  WESTON,    MASS. 
PWA.  DOCKET  NO.  MASS.  I55IF,MAS5.  STATE  PROJECT  N0.D.208 

PROPOSAL  "A," 

* 

PROPOSAL "B 

11      Only  if  iiddir 
CeZtrscT    78. 

is  awanJtd 

Carlo  Bianchi  fie 

Company,  inc. 

Framinqham, 

Mass. 

Coleman 
Bros.  Corp. 
245  State  Street 
Boston,  Mass. 

C8tR  Constructor 

Co. 
75Brad.een,St, 
Roslindale,Mass 

The  Arthur  A. 
JohnsonCorporation 
Necaro  Co., Inc. 
29'28  Hunter  Street 
Lonq  Island  City, 
New  York 

B.  Per  in i  8t 
Sons    Inc. 
Framinqham, 
Mas  s. 

American  Concrete  & 

Steel  Pipe  Co. 
P.O.  Box  1428  Arcade 

Station 

Los  Anqeles, 

California 

Carlo  Bianchi  8c 

Companu.,lne. 

Framinqham, 

Mass. 

C8c  R  Construction 

Co. 
75  Bradeen  St., 
RosLiNDAiE,  Mass. 

Coleman 
Bros.  Corp. 
245  State  Street 
Boston, Mass. 

The  Arthur    A. 
JohnsonCorporation 
Mecaro  Co.,lnc. 
29-28  Hunter  Street, 
Long  Island  Citu, 
New  York    v 

B.  Perini   8c 

Sons   Inc. 

Framinqham, 

Mass. 

Item 

1 

2 
3 
4 

5 

Description 

Unit 

QuFIN. 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Clearing 

Grubbing 

Stripping 

Hough  grading  for  pipe  delivery 

Earth  excavation 

Acre 
Acre 

Cu.  Yd. 

Sq.  Yd. 

Cu.  Yd. 

50 

30 
50,000 
40,000 
180,000 

*1S0. 

150. 
0.25 
0.05 
O.JO 

*  7,500. 

4,500. 

12,500. 

2,000. 

54,000. 

^100. 
ISO. 
.50 
.13 

,40 

*"  5,000. 
4,500. 
25,000. 
5,200. 
72,000. 

^50. 
50. 
.20 
.04 
.50 

*Z,500. 

1,500. 
10,000. 

1,600. 
90,000. 

9%. 
141. 
0.06 
0.05 
0.18 

^4,300. 

4,230. 

3,000, 

2,000. 

32,400. 

*|00. 

220 
.25 
.OS 
.68 

9  5,000. 

6,600. 

12,500. 

2,000. 

122,400. 

%0. 
125. 
.15 
.11 
.30 

9  5,000. 
3,750. 
7,500. 
4,400. 
54,000. 

?I50. 
150. 
.25 
.05 
.30 

9  7,500. 

4,500. 

12,500. 

2,000. 

54,000. 

#50. 
50. 
.20 
.04 
.50 

9  2,500. 

1,500. 

10,000. 

1,600. 

90,000. 

$00, 
150. 
0.50 
,13 
.40 

'5,000, 

4,500. 

25,000. 

5,200. 

72,000. 

*7J6. 
140. 
.06 
.05 
.17 

A.300. 

4,200. 

3,000. 

2,000. 

30,600. 

^100. 
220, 
.25 
.05 
.68 

9  5,000, 
6,600. 
12,5001 
2,000. 

122,400. 

6 

7 

8 
9 
10 

Hock  excavation 
Compacted  refill  and  embankment 
Refill  and  emb'Kml  (except  items  7-  9) 
Misc.  unconsolidated  emb'km'ts. 
Soil  dressing 

Cu-  Yd. 
Cu  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd 

10,000 
30,000 
150,000 
20,000 
35,000 

2. 

0.60 
.30 
.40 
.75 

20,000. 
18,000. 
45,000. 
8,000. 
26,250. 

1.80 
.50 
.30 
.30 
.30 

18,000. 
15.000. 
45,000. 
6,000. 
10,500. 

2.50 
.30 
.30 
.10 
.60. 

25,000. 

9,000. 
45,000. 

2,000. 
21,000. 

2.81 
0.52 
0,05 
0.10 
0.22 

28,100. 
15,600. 

7,500. 

2,000. 

7,700. 

,68 
.25 
.25 
.25 
.65 

6,800. 

7,500. 
37,500. 

5.000. 
22,750. 

2. 
.60 
.16 
.15 
.20 

20,000. 
18,000. 
24,000. 

3,000. 

7,000. 

2. 
.60 
.25 
.40 

.75 

20,000. 
18,000. 
37,500. 
8,000. 
26,250. 

2.50 
.30 
.30 
.10 
.60 

25,000. 

9,000. 
45,000. 

2,000. 
21,000. 

1.80 
.50 
•  30 
.30 
.30 

18,000. 
15,000. 
45,000. 

6,000. 

10,500. 

2.80 
.52 
.05 
.10 
.22 

28,000. 
15,600. 

7,500. 

2,000. 

7,700, 

.68 

.25 
.25 
.25 
.65 

6,800. 

7,500. 
37,500. 

5,000, 
22,750. 

II 
12 
13 
14 
15 

Seeding  and  grassing 
Grave/  surfacing  for  roads 
Crushed  stone  and  screened  gravel 
Paving 
Riprap 

Acre 
Cu.  Yd. 
Cu.  Yd. 

Cu.  Yd. 
Cu.  Yd, 

40 

1,200 

5,000 

600 

500 

200. 
1. 

2.50 
3. 
3. 

8,000. 
1,200. 
12,500. 
1,800. 
1,500. 

200, 

.50 

2. 

3. 

3. 

8,000. 

600. 

10.000. 

1,800. 

1,500. 

200. 
1. 
1. 
5. 
2. 

8,000. 
1,200. 
5,000. 
3,000. 
1,000. 

136. 
0.80 
1.89 
5.90 
1.57 

5,440. 

960 
9,450. 
3,540. 

785. 

150. 

.85 

2.20 

4.40 

3.30 

6,000. 
1,020. 
11,000. 
2,640 
1,650. 

125. 
1.75 
2.50 
3.50 
3.50 

5,000. 
2,100. 
12,500. 
2,100. 
1.750. 

200, 
1. 

2.50 
3. 

L     3. 

8,000. 
1,200. 
12,500. 
1,800. 
1,500. 

200. 
1. 
1. 
5. 
2. 

8,000. 
1,200. 
5,000. 
3,000. 
1,000, 

200. 

.50 

2. 

3. 

3. 

8,000. 

600. 

10,000. 

1,800. 

1,500. 

135. 
.80 
1.88 
5,90 
1.56 

5,400. 

960. 
9,400. 
3,540. 

780. 

150. 

.85 

2.20 

4.40 

3.30 

6,000. 

1,020. 
11,000. 

2,640. 

1,650. 

16 
17 

18 

19 
20 

Laying  conc.pipe  furn.  by  Commission 
Setting  metal  work  furn.  by  Commission 
Cone,  foundations  and  anchonagtilbK  pipe 
Reinforced  concrete 
Miscellaneous     concrete 

Lin.  Ft. 
Pound 
Cu-  Yd. 
Cu.  Yd. 
Cu.  Yd 

18,000 

10,000 

15,000 

800 

500 

6.25 

0.10 

6. 

1?. 

12. 

112,500. 

1,000. 
90,000. 

9,600. 

6,000. 

8.98 
.04 
5. 

7. 
7. 

161,640. 

400. 

75,000. 

7.200. 

4,500. 

8.10 
.05 
6. 
14. 
14. 

145,800. 

500, 

90,000, 

IL200. 

Y,000. 

17.50 
0.05 
4.65 
12.10 
10.70 

315.000. 

500. 

69,750. 

9,680. 

5,350. 

12.07 
.05 

4.40 
27.. 

18.20 

217,260. 

500. 

66,000. 

21,600. 

9,100. 

8. 

.03 
5. 
16. 
10. 

144,000. 

300. 

75,000. 

12,800 

5,000. 

5.75 
.10 
6. 
12. 
12. 

103,500. 

1.000. 
90,000. 

9,600. 

6,000. 

7.10 
.05 
6. 
14. 
14. 

127,800. 

500. 

90,000. 

11,200. 

7,000. 

8.98 
.04 
5. 
9- 
9. 

161,640. 

400. 

75,000. 

7,200. 

4,500. 

15.25 
.05 
4.65 
12. 
I0.6C 

274,500. 

500. 

69,750. 

9,600. 

5,300. 

II. 
,05 
440 
27. 
18.20 

198,000, 

500. 

66,000. 

21,600 

9,100. 

'•'1 
;"! 
13 
24 
23 

Reinforcing,    steel 
Portland  cement 
Steeh plate  pipe  and  specials 
Mortar  lining  for  steel  pipe 
Structural   steel 

Pound 
Barrel 
Pound 
3e>.  Ft. 
Pound 

100,000 
25,000 
20,000 
1,000 
10,000 

0.045 
2.40 

0.13 
1. 
.08 

4,500. 

60,000. 

2,600. 

1,000. 

800. 

.04 
2.50 
.10 
,50 
,05 

4,000. 

62,500. 

2,000. 

500. 

500. 

.04 
2.50 

.12 
.45 
.09 

4,000. 

62,500. 

2,400, 

450. 

900, 

0.06 
2.60 
0.21 
0.55 
0.10 

6,000. 

65,000. 

4,200. 

550. 

1,000. 

.043 
2.75 
.14 
.66 
.14 

4,300. 
68,750, 

2.800. 
660. 

1400. 

.045 
2.50 
.15 
.25 
.10 

4,500. 

62,500, 

3,000. 

250, 

1,000. 

.045 
2.40 
.13 
1. 
.08 

4,500. 

60,000. 

2,600. 

1,000. 

800. 

.04 
2.50 
.12 
.45 
.09 

4,000. 

62,500. 

2,400. 

450. 

900. 

.04 
2.50 
.10 
.50 
.05 

4,000. 

62,500. 

2,000. 

500. 

500. 

.06 
257 
.21 
.53 
.10 

6,000. 

64,250. 

4,200, 

530. 

1,000. 

.043 
2.75 
.14 
.66 
,14 

4,300. 

68,750. 

2,800. 

660. 

1,400. 

6 

a 
:■>'} 

30 

Galvanizing 

Cast-iron  pipe  end  specials 

Steel  casting 

Misc.  non-  ferrous  metal 

Stone   masonry 

Pound 
Pound 
Pound 
Pound 

Cu-  Yd. 

10,000 

30,000 

2,000 

1,000 

150 

0.05 

0.09 

0,15 

.50 

40. 

500. 
2,700. 

300. 

500. 
6,000. 

,04 
.06 
.10 
.40 
60. 

400. 
1,800, 

200. 

400. 
9,000, 

,03 
.08 
,20 
,50 
80, 

300. 
2,400. 
400. 

500, 
12,000. 

0.06 
0,12 
0.13 
0.67 
109. 

.600. 
3,600. 

260. 

670. 

16,350. 

.04 
.08 
.10 
,66 
60.50 

400. 
2,400. 

200. 

660. 
9,075. 

.03 
.07 
.20 
.35 
65. 

300. 

2,100. 
400, 
350. 

9,750, 

.05 
.09 
.15 
.50 
40. 

500. 
2700. 

300. 

500. 
6,000, 

.03 
.08 
.20 
.50 
80. 

300. 
2,400. 

400. 

500 
12,000. 

.04 

,06 
.10 
.40 
60. 

400. 
1,800. 

200. 

400. 
9,000. 

.06 
.12 
.12 
.6i 

108. 

600. 
3,600. 

240. 

660. 
16,200. 

.04 
.08 
.10 
.66 
60,50 

400. 
2,400. 

200. 

660. 
9.075. 

31 
32 

33 
34 
J5 

Brick  masonry 
Rubble  masonry 
Cobble  gutters 
Corrugf" 'W  metal  culverts 
Mis  eel       lous    lumber 

Cu.  Yd. 
Cu.  Yd. 
Cu-  Yd. 
Pound 
M.ft.Q.M 

20 
50 
600 
10,000 
20 

60. 

15. 

3. 

.15 
SO. 

1,200. 
750. 
1,800. 
1,500. 
1,800. 

30, 

10. 
5. 
.10 
100. 

600. 

500. 
3,000. 
1,000. 
2,000, 

40, 

10, 

3. 

.10 

80. 

800, 
500. 

1,800. 

1  000. 

1,600, 

24.10 

15. 
7.45 
0.08 
105. 

482. 

750. 
4,470. 

800. 
2,100, 

36.30 

10. 

550 
.115 
88. 

726. 

500. 
3,300. 
1,150. 
1,760. 

37. 
5.50 
5.50 
.08 
90. 

740. 

275. 
3,300. 

800. 
1,800. 

60. 

15. 

3. 

.15 

90. 

1,200 
750. 
1,800. 
1,500. 
1,800. 

40. 

10. 

3. 

.10 

80. 

800, 

500. 

1,800, 

1,000. 

1,600. 

30. 
10, 
S. 
.10 

100. 

600. 

500. 
3,000. 
1,000. 
2,000. 

24. 
14.90 
7A0 
.08 
104. 

480. 

745. 
4,440. 

800. 
2,080. 

363C 
10. 
5.50 
.115 

68 

726. 

500. 
3,300. 
1,150. 
1,160, 

56 
37 
38 
39 
40 

Tile  pipe  B"  or  less  in  diameter 
Tile  oi'pe  10"  to  18" in  diameter 
Replacing  highway  pavement 
Permanent    fencing,   Type  A. 
Highway    crossings 

Lin.  Ft. 
Lin.  Ft. 
S*  Yd. 
Lin.  Ft. 
Each 

2,000 

500 

2,000 

50,000 

0.50 
2. 

1.50 
.40 
TOO. 

1,000. 
1,000. 
3,000. 
20,000. 
2,500. 

.60 
1. 
1. 

,40 
200. 

1,200. 

500. 

2,000. 

20,000. 

1,000. 

1, 
2. 
1, 

.42 
500. 

2,000. 
1,000. 
2,000, 
21,000. 
2,500. 

0.57 
1.45 
2.70 
0.40 
590. 

1,140, 

725. 

5400. 

20.000. 

2,950. 

.35 
1.05" 

1.40 
.40 
550. 

700. 

525. 

2,800. 

20,000. 

2,750. 

.75 
2. 
2.75 

.40 
250. 

1,500. 
1,000, 
5,500 
20,000. 
1,250. 

.50 
2. 

1.50 
.40 
500. 

1,000. 

1,000. 

3,000. 
20.000. 
2,500. 

1. 
2. 
1. 
.42 
500, 

2,000. 
1,000. 
2000. 
21,000. 
2,500. 

.60 
1. 
1. 

.40 
200. 

1,200. 

500. 

2,000. 

20,000. 

1,000. 

.57 
1.44 
ISA 
.40 
590. 

1,140 

72a 

5,320. 

20,000. 

2,950. 

.35 
1.05 
1,40 
,40 
550. 

700. 

525 

2,80ft 

20.000. 

2,750. 

41 
42 

Dudley  Pond  Outlet  Crossing 
Cleaning   up 

Lump  Sum 

500. 
1 000. 

500. 
1,000. 

500. 
500. 

500. 
500. 

5j)00. 
1,000. 

5,000. 
1,000. 

1000. 
2,150. 

3,000. 
2,150. 

1,650, 
2,200. 

1,650. 
2,200. 

500. 
1,000. 

500. 
1,000. 

500. 
1,000. 

500. 
1,000. 

5,000. 
1,000. 

5,000. 
1,000. 

500. 
500. 

500. 
500. 

3500. 
2140. 

3,500. 
2.140. 

1,650. 
2.200. 

1,650. 
2.200. 

Sub-totg/,  (/ferns   I  to  42  Indus 

ive) 

556,800.00 

590.940.M 

606,350, 

669,48100 

693,52651 

529„0I5.H 

— . 

540,300.01 

588,350. 

— 

590,94O.« 

626.225.W 

— 

674,266.« 

^Furnishing  Performance  Bond- 

— L m 

Rate  per  1000. 

15. 

8,352.00 

15, 

8.864.10 

15. 

8,870.25 

IS. 

10,04233 

15. 

I0/W2.W 

15. 

7,9351! 

15, 

8,104.50 

15. 

8,600.25 

15. 

8,864.10 

15. 

9,393.38 

IS. 

10,113.9' 

Totals. 

*  565, 152.01)1 

*  577.804.10 

JF615„220.,25 

*  679.524JH 

*703,92»,89 

>*  536.950,22 

9  548,40450 

9  596.950.25 

#599.804.10 

^635,618,38 

#684,379.99 

Bid  Bond 

Deposit 

9    29,000.00 

*    0    29.000.OC 

9    29,000,00 

0    29.000.00 

0 

29,000.00 

0    29,000,00 

/29,ooo.oq 

t 

29,000.00 

*    9  29,000,00 

9  29,000.00 

9 

29,000.00 

I  certify 
of  oil  bids 
by  the  Mo 

the   foregoint 

on  the  sbovt 

lr.  Distr.  Watet. 

j    to  be  a   true  and  accurate    summary 
'    Contract    A/o.  79  received    this  day 
Supply    Commission. 

R.Nelson  Molt     Secretary 

*•  Certified  Chech 

^T   Contract  awarded  March  18, 1939 
Contract  executed  March  20, 1939 

COMMONWEALTH  OF   MASSACHUSETTS 

met*  distr.  water   SUPPLY  COMM. 
CONTRACT  SO 

FOR 
CONSTRUCTING  THE  HIGH  LEVEL  DISTRIBUTION  RESERVOIR 
IN   THE  TOWN   OF  WESTON,  MASSACHUSETTS 
RW.A.DOCKET  NO.  MASS.  1551 F  —  MASS.  STATE  PROJECT  NO.  D-208 
ITEM  B 


a 

13 
14 
15 


16 
17 
18 
19 
20 


21 
2Z 
23 
24 
25 


Description 


Clearing 

Grubbing 

Stripping 

Earth  Excavation 

Rock  Excavation,  Blasting  Permitted 


Rock  Excavation,  Blasting  not-  permitted 
Consolidated  pervious  embankments 
Ro /led  Semi- impervious  embankment 
Polled  impervious    embankment. 
Miscellaneous  conso/itated  embankments 


Miscellaneous  uneonsoliJattd  embankments 
Soil  dressing 
Seeding  and  grassing 
Gravel  surfacing  for  roads. 
Crushed  stone  and  screened  gravel 


Paving 

Riprap    /  m 

laying  11-6  concrete  pipe  Amished  by  Comm.  0 
Constructing  Sl-6'twin  line  concrete  aqueduct 
Miscellaneous  Concrete 


Reinforced  concrete 

Sand   for  grout 

Reinforcing  steel 

Portland  c-tment 

Steel -plate  pipe  and  specials 


Quantity 


10 

20 

lOQfiOO 

20O.Q00 

10,000 


LOOO 

40,000 

25,000 

60,000 

200 


7,500 
3,000 
4 
3500 
S,0O0 


200 
10,000 

as 

1,075 
3,000 


Cu.yd 

CuYd. 

Wn.rt. 

Lin.  Ft 
CuYd 


i,eoo 

400 
110,000 
15,000 
SO,000 


Cu.Yd 
Ton 

Pound 
Barrel 

Found 


Unit 


Acre 
Acre, 
CuYd. 
Cu.Yd. 
Cu.Yd. 


P/so. 

200. 


CuYd. 
Cu.Yd. 
Cu.Yd. 
Cu.Yd. 
Cu.Yd. 


Cu.Yd- 

Cu.Yd, 

Acre 

CuYd 

CuYd. 


»  CD 


Carlo  Biancwi  & 
Company  Inc., 
24  Union  Ave, 
Framingham, 
Mass. 


CANW55   OF  BID5   FOR  CONTRACT aO~QPrNm.lt IMF  I  io^o 


Price 


9 10,500. 
4,0OO. 
30,000. 
60,000. 
20,000. 


.50 
I. 
300. 
I. 
2  50 


3. 

2. 
10. 
96. 

5.50 


It 
1.50 

.04 
2.35 

.10 


Amount 


8.000. 
8,000. 

jooo. 

24,000- 
100. 


3.750. 
3.000. 

(too. 

3,500. 
12,500. 


600. 

20,000. 

1,750. 

103,100. 

16,500. 


2I.600. 
600. 

4.40O. 
35.250. 

5,000. 


m. 


Coiuma*  BboaCor*? 
245  State  St., 
Boston, 
Mass- 


J.  F  Fitzgerald  Con*t 

Co., 

?I4  Essex  St, 

Boston, 

Mass. 


Rvice 


7200. 
200. 
.28 
.20 

ISO 


W/4,000  . 

4.000 . 

28,000. 

40,000. 

15,000. 


.33 
.40 

.40 
I. 


,IS 

80 

400. 

.75 

3  JO 


4. 
3. 
15. 
35. 
950 


It. 
2. 

.04 
250 

.10 


Amount 


/200. 
2O0 


7000. 
\S.20Q. 
l6,000. 
24,000. 
ZOO. 


1.875. 
i,400. 
1.600. 
2625. 

17,500. 


800. 
30,000. 

ifits. 

I02J25. 
28,500. 


21,600. 

800. 

4A00. 

3X500. 

&00. 


Price 


.25 
.60 
250. 
/. 
2.25 


3. 
2.50 

12. 
65 
6. 


13. 
2. 

.04 
2.59 

St 


Amount 


'14,000. 
4,000. 

40,000. 

£0,000 . 

20.000. 


7000. 

tijooo. 
10,000. 

33,000. 

60. 


1.875, 
1,800. 
lOOO. 
3,500. 
II.  250. 


600. 
ZJSpOO. 

2,100. 
91.315. 
16,000. 


~W 


BA.Qardi.tt9  Inc., 
IM  Terrace  St, 

l?OXBORY 

Crossing, 
Mass. 


Rrice 


Too. 
ISO. 


**"  7000. 
3jOOO. 

40,000 . 
90,000 . 
20,000 . 


.15 
1.20 
100. 

.90 
2.50 


4 
250 

10. 
80. 

7. 


23400. 
600. 

4,400. 
38,250. 

6,000. 


14. 
I. 

.04 
2.50 

.11 


Amount 


10,000 . 
26,000. 

6,250. 

9,000. 
200. 


JS. 


M.FGaoois  Inc. 
6  Beacon  St., 
Boston, 
Mass. 


Pric 


Vioo. 
ISO. 


W  7.000 . 

3000 . 

20,000  . 
130.000. 
20,000. 


1.125. 
3.600. 
J400. 
2800. 
12,500. 


800. 

25,000. 

ftso. 
86,000, 
21,000. 


25,200. 
400. 

4,400  ■ 
3Z5O0. 

SJSOO. 


■  18 
.18 
.60 
I. 


■  12 
.30 

200. 
/. 
250 


3. 
3. 
18. 
110. 
15. 


15. 
I. 

.05 
2.50 

.12 


Amount 


C.8r  R.Coh5t«uctwhC« 
75  Bradecn  St; 

RoSLINDALE, 

Mass. 


Price 


Wgo. 

ISO  . 
SO 
■80 
3.00 


10.000. 

7,200. 

4)500. 

36,000. 

200. 


900. 

900. 

800. 

3,500. 

I1.500. 


600. 

30,000. 

3,IS0. 

129,000. 

45,000. 


21000. 
400. 

5,500. 
37,500. 

6,000. 


*6,30O  . 

3,000 . 

50,000 . 

160,000. 

30,000. 


8 
.30 
40 

I. 

/■ 


SO 

I. 
too, 

I. 

t. 


5. 

ISO 

15. 
85- 
10. 


IS 

■<nt 

2.70 
.13 


Amount 


f.OOO. 
000. 
is,ooo. 
60,000. 

ZOO. 


3,750. 
S.OOO. 
800. 
3,50O. 
lO.OOO. 


IfiOO 

15.000. 

i,625. 
91,375. 
30,000  ■ 


17,000. 
800. 

3.850. 
40,500. 

6,500. 


t6 

27 
26 
29 

SO 


Mortar  lining  for  steel  pip* 

Structural  steel 

Galvanising 

Cast -iron  pipe  and  fittings 

Miscellaneous   cast- Iron 


XOOO 
Ad.OQO 

8J0OQ 
30.000 
4SfiOO 


Pound! 
Pound  \ 
Pound 
Pound 


.60 
.08 
.20 
.06 
.08 


{800 . 
3,200  . 
1,600. 
1.800. 
3,600. 


1.200. 
%400. 
2,400. 
(50O. 
i,250. 


.35 
.07 
.04 
.OS 
.09 


1.050. 
2,000. 
320, 
LSOO. 
4,OSO. 


l,20O. 
4400. 
320. 
2.IOO. 
3,600. 


1.500. 
3X00 . 
280. 
2,400. 
3,600. 


50      LSOO . 

08     3,200. 

3ZO. 

2.100- 

4,500 


31 
32 
33 
34 
35 


Miscellaneous  cast- steel 
Miscellaneous  iron  and  steel 
Miscellaneous  non-ferrous  metals 
Setting  metal  work  furnished  by  Commission^ 
Stone  masonry 


l,00O 

25,000 

4,000 

8J300 

140 


found 
Pound 
Pound 
Pound 
CuYd. 


60. 


.10 
■  IO 
.50 
.05 


I0O. 
2SOO. 
2,000. 

400. 
8,400. 


60. 


too. 
2,000 

2.000. 

160. 

8,400. 


84, 


200. 
3,750. 
2,000. 

320. 
11,760. 


85. 


ZOO. 
3.250. 
2,400. 

800. 
ll,90O. 


.20 
.14 
50 

.02 
75. 


200. 
3,500. 
2,000. 

160. 
I0JOO. 


80. 


too. 

3.750. 

1,000. 

400. 

11,100. 


36 
37 
H 

39 
40 


41 

a 

44 
45 


46 

47 
48 
49 
SO 


51 
51 


Pace  block  masonry 

8>rick  masonry 

Drilling  holes  in  rock  and  masonry 

Furnishing  and  placing  grout' 

Preparing  rock  surfaces 


50 
25 

10,000 

1,000 

4,000 


Cut  Yd. 
CuYd. 
Lin.  Ft: 
Cu.Yd. 
So..  Yd. 


75. 
70. 

.30 
7.50 

.25 


3.750. 
A750. 
3,000. 
7,500. 
1,000. 


60. 
40. 


.50 


3.0OO. 
LOOO. 
5,000. 
5.000. 

4,000. 


50 
SO. 

.60 
4.15 

I 


2,500. 
I.Z50. 
6,OO0. 
4.Z50. 
40OQ. 


100. 

SO. 


.50 


5.000. 
(250. 
5,000. 
8.000. 
40OO. 


SO. 
35- 

.70 
10. 
3.75 


1,500 . 
875. 

7,000. 
10,000. 
15,000. 


40. 

40. 

50\ 

to. 
so 


2,000. 
1,000. 

5,000. 
10,000. 
2,000- 


Tile  pipe  8  or  less  in  diameter 
Til'  Pipe  10* to  /8'ih  diqrpeter 
Refnhrotd  concrete  pipe  18  in  diameter 
Miscellaneous  lumber 
Permanent-  fencing,  Type  C 


200 

JOO 

125 

5 

13,000 


Lm.  Ft 
Lin.  Ft 
Lin.  Ft. 
KFI.BA 
Lin.rt. 


.60 
I 
2.50 

80 
I. OS 


1 20 
ZOO 
312.50 
400. 
13,650. 


50 
2. 
3. 
50. 
1.25 


100. 
ZOO. 
375. 
250. 

/6,250. 


50 
2. 

3. 
120. 

1.15 


I0O. 
200. 
375. 
600. 
14.950. 


I. 

2. 

3. 

100. 

L25] 


200. 
200. 
375. 
500. 
16,250. 


.50 
1.50 
2. 
ISO. 
1.25 


100. 
150. 
ISO. 
ISO. 
I6,2SQ. 


z. 

5. 

4. 
100. 
1. 10 


400. 
500. 
300. 
SOO. 
14,300. 


Boulder  guard  rail 

Rubble  masony 

Cobble  gutters 

Electrical  work 

Qoie  house,  compensation  under  other  items 


1,000 
200 

too 


Lin.  Ft. 
Cu.Yd. 
Cu.  Yd. 


.50 

10. 

5. 


LumpSum  1500. 
UmpSvm  5000. 


500. 
2,000. 

500. 
1,500. 
5,000. 


I. 

8. 

4. 
1700. 
7500. 


LOOO. 

f,eoo. 
400. 

IJIOQ. 
7,500. 


3. 
6. 
5- 

850. 
7,500. 


3,000 . 

f.200. 

500. 
850. 
7,500. 


I. 

10. 

4. 

5000. 


1,000. 

2.0OO. 

400. 

5.0OO. 

10,000. 


■SO 


15. 

5. 
4.000. 
9,000. 


500. 
3,000. 

50O. 
4,000. 
9,000. 


.50 


8- 
jr. 

1,600. 

7500. 


500. 

1,600. 

500. 

L800 

7,500. 


Pond  and  swamp  drainage  control 
Cleaning  up 


Lump  Sam  1500. 
LvtyiSm  1000. 


1.500. 
1,000. 


1000. 
SOO. 


I.OOO. 
500. 


5200. 
2.00S. 


Sub -Total  (Items  I  to  52  inclusive) 


53       I  furnishing  Performance  Bond  -  Rate  PfrJ^OQ_ 


'471,532.50 


436,035.00 


5,200 
2,000 

^511,635.00 


IS.0OO. 
1,000. 


15,000. 
1,000. 

^544,770.00 


500. 
1.000. 


500. 

1,000  ■ 


2,000. 

ifioo. 


2,000. 

1,000. 


'639,365.00 


*614.47i 


'0.00 


15. 


7,072.99 


15. 


7,290.52 


7,674.  S3 


IS. 


Totals 


~*478,605A9 


$493,325. 51 


Bid  Bond  Deposit 


tZ2.5OO.0O 


*2ZJ5QQ.Q0 


f5l9,309.53 


8,171 .55 


IS. 


9,590.45 


IS. 


¥22,500.00 


9552,941.55 
■f  22.50O.0O 


#648,955.48 


f  22,50000 


10,1  it. OS 
fr*684,587.05 


fZ2S0Q.0o\ 


*  ^q&\j\$%MmW\  W8FK  «"«  fw«i»h«d 


WAS 


/  mHh  *te  toqim  fete*  *%#,&& **W"*f fH^Try^ 
tfiUm  wteW**  to»tn*+  m***  mew*  this  <%  by 


wf&&*tey 


CANVA55 

OF    BID5 

FOR    CONTRACT    81- 

OPENED 

APRIL 

13, 

939 

COMMONWEALTH     OF    MASSACHUSETTS 

METR.  DISTR.  WATER   SUPPLY   COMMISSION 

CONTRACT    61 

FOB  CONSTRUCTING  CUT-ANO-COVER  AQUEDUCT   SECT   6 
OF  PRESSURE   AQUEDUCT   IN   THE    TOWN  OF  WESTON 

MASSACHUSETTS 
*WA  DOCKET  NO.  MASS.  1551-F   MASS.STATC  PROJECT  NO.  D-208 

*   ® 

M.FIGaddis  Inc. 

6  BeACON    STj 

Boston, 
Mass. 

® 

Carlo  Bianchi  & 
Company    Inc., 

24  Union   Ave.,' 
fram  ingham, 
Mass. 

© 

C&R  Construction 

Co., 
75  Bradeen  St., 

RoSLINDALE, 

Mass. 

© 

American  Concrete 

and  Steel  Pipe  Combo* 

R0.Box  1428,  Arcade  Six 

Los  Anseles, 

California. 

© 
J.  f:  Fitzgerald  Const. 

Co., 

214  Essex  St., 

Boston, 

Mass. 

® 

Coleman  Bros.  Corp 

245  State  St., 

Boston, 

Mass. 

htM 

Description 

Unit 

Quantity 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

1 
t 

3 

4 
5 

Clearing 
Grubbing 
Stripping 

Rough  grading  for  pipe  delivery 
Earth  excavation 

Acre 
Acre 

Cu.  Yd. 

Sg.  Yd. 

Cu.Yd. 

35 

20 

45,000 

40,000 

200.000 

*ido. 

ISO. 
.20 
■OS 
.30 

w  3,500. 

3,000. 

9,000. 

2,000. 

60.000. 

*I50. 
ISO. 
.20 
.05 
.25 

*S,250 

3,000. 

9,000. 

2,000. 

50,000. 

*90. 
90. 
.30 
.04 
40 

r3/50. 

1,800. 

13,500. 

1,600. 

80,000. 

¥I00. 
125. 
.18 
.13 
40 

*  3,500. 
2,500. 
8,100. 
5,200. 
80,000. 

9 

*I00. 

200. 

■25 

.10 
.35 

W3,S00. 
4,000. 
11,250. 
4,000. 
70,000. 

¥180. 

100. 
■  25 
.15 
.48 

*3JS00. 

2,000. 

11,250. 

6000. 

96,000. 

6 

7 
8 
9 
10 

Rock  excavation 
Compacted  refill  and  embankment 
Refill  and  emb'km'tfexcept  Items  7and9) 
Misc.unconsolidated  embankments. 
Soil  dressing 

Cu.  Yd. 
Cu.  Yd. 
CuYd. 
Cu.  Yd. 
Cu  Yd. 

20,000 
25,000 
130,000 
25,000 
30,000 

2. 

.so 

.12 
■12 
.30 

40,000. 
12,500. 
15,600. 

3,000. 

9,000. 

2. 

.50 
.20 
.40 
.80 

40,000. 
12500. 
26,000. 
10,000. 
24,000. 

2. 

.50 
.20 

.15 
.30 

40,000. 
12,500 
26,000. 

3,750. 

9,000. 

2. 

.65 

.21 
.20 
.25 

40,000. 
16,250. 
27,300. 

5,000. 

7,500. 

2.50 
.50 
20 
25 
.60 

50,000. 
12,500. 
26,000. 
6,250. 
18,000. 

3. 
.70 
.20 
.25 

1. 

60,000. 
17,500. 
26,000. 
6,250. 
30,000. 

II 
12 
13 
14 
15 

Seeding   and  grassing 

Gravel  surfacing  for  roads 

Crushed  stone  and  screened  gravel 

Paving 

Riprap 

Acre 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.Yd. 

30 

2,000 

5,000 

500 

3,000 

200. 
1. 

1.50 
3. 
3. 

6,000. 
2,000. 
7500. 
1.500. 
9,000. 

200. 
1, 

3. 

3. 
3. 

6,000. 
2,000. 
15,000. 
1,500. 
9,000. 

150. 
1. 

250 
4. 
2. 

4,500. 
2,000. 
12,500. 
2,000. 
6.000. 

125. 
1.75 
2.50 
3.50 
350 

3,750. 

3,500. 
12,500. 

1,  750. 
10,500. 

200. 
1. 

2.25 
4. 
3. 

6000. 
2,000. 
11,250. 
2,000. 
9,000. 

250. 
L 
3. 
4. 
350 

7,500. 

2,000. 

15,000. 

2,000. 

10,500. 

16 
17 
16 
19 
20 

Care  fa t,loy  ll'-6j>rccast concrete  pipe* 
Care  for  May  f-o" precast  concrete  pipe.* 
Cone,  foundations  andontbontges  for  pipe 
Reinforced  concrete 
Miscellaneous   concrete 

Lin.  Ft. 
Lin.  Ft. 
Cu.  Yd. 
Cu.  Yd. 
CuYd 

15,400 
2,300 

14,000 
900 
300 

9. 
7. 
5. 

14.70 
IS. 

138,600, 
16,100. 
70,000. 
13,230. 
4500. 

6.25 
6.25 
6. 

12. 
12. 

96,250. 
14,375. 
84,000. 
10,800. 
3,600. 

8. 
7. 
5. 

14. 
12. 

123,200. 
16,100. 
70,000. 
12,600. 
3.600. 

9. 

4. 

5.50 
16.50 
10.50 

138,600. 

9,100. 

77,000. 

14,850. 

3,15-0. 

8.53  131,670. 
4-          9,200. 
5.75    80,500. 

14.  12,600. 

15.  4,500. 

9. 

7. 

6. 
13. 
10. 

138,600. 

16,100. 

84,000. 

II,  700. 

3,000. 

21 
22 
23 
24 
25 

Reinforcing  steel 
Portland  cement 
Steel- plate  pipe  and  specials 
Mortar  lining  for  steel  pipe 
Structural  steel 

Pound 
Barrel 

Pound 
Sg.  Ft 
Pound 

120,000 
75,000 

100,000 

5,000 

30,000 

.04 
2.43 
■08 

.37 
09 

4,800. 
62,000. 
8,000. 
1,850. 
2,700. 

.045 

2.45 

.13 

.75 

.08 

5,400. 
61,250. 
13,000. 

3,750. 

2,400. 

.035 

2.60 

.11 

.50 

.07 

4,200. 
65,000. 
11,000. 

2,500. 

2,100. 

.045 

250 

.15 

-25 

.10 

5,400. 
62,500. 
15,000. 

1,250. 

3,000. 

.06 
2.55 
.15 
.35 
.08 

7,200. 
63,750. 
15,000. 

1,750. 

2,400. 

.04 
2.50 

.10 
.SO 

.06 

4,800 
62,500. 
10,000. 

2,500. 

(800. 

26 
27 
26 
29 
30 

Galvanizing 

Cast-iron  pipe  and  specials 

Steel  castings 

Misc.  non-ferrous  metals 

Stone  masonry 

Pound 
Pound 
Pound 
Pound 
CuYd. 

6,000 

200,000 

35fi00 

\,0OQ 

100 

.03 
.OS 
.10 
.40 
74. 

240. 
10,000. 
7000. 

400. 
7400. 

.05 
.07 
.15 
.50 
60 

400. 

14,000. 

5,250. 

500. 

6.000.  . 

.04 
09 
.20 
.50 
90. 

320. 

18,000. 

7,000. 

500. 

9.000. 

.03 
.07 
.20 
.35 
65. 

240. 

14,000. 

7,000. 

350. 

6.500. 

.OS 
.07 
.15 
■75 
90. 

400. 

14,000. 

5,250. 

750. 

9.000. 

.05 
.06 
.10 
.50 
65. 

400. 

12,000. 

3,500. 

500. 

6500. 

31 
31 
33 
34 
35 

Brick  masonry 
Rubble  masonry 
Cobble  gutters 
Corrugated  metal  culvert 
Miscellaneous  lumber 

Cu.Yd. 
CuYd. 
Cu.  Yd. 
Pound 
M.ft.  B.M. 

ZO 

50 

500 

)0,O0Q 

20 

27. 
IS. 

5. 

.11 
75. 

'540. 

750. 
2,500. 
1,100. 
1.500. 

60. 

15. 

3. 

■  IS 

90. 

1,200. 
750. 
1,500. 
(500. 
1.800. 

30. 

10. 

5. 

.11 

80. 

600. 

500. 
2,500. 
1,100. 
1.600. 

97. 
550 
5.51 
.08 

90. 

740. 

275. 
2,750. 

800. 
1.800. 

45. 

8. 

5. 
.12 
85. 

900. 

400. 
2f00. 
1,200. 
1.700. 

30. 

10. 

5. 

.10 

SO. 

600. 

500. 
2,500. 
1,000. 
I.0O0. 

36 
37 
36 
39 
40 

Tile  pipe  d'or  less  in  diameter 
Tile  pipe  lO'to  18" in  diameter 
Replacing  highway  pavement 
Permanent  fencing,  Type  A 
Highway    crossings 

Lin.  Ft. 
Lin.  Ft. 
So.  Yd. 
Lin.  Ft. 
Each 

2,000 

500 

2,500 

12,000 

10 

■50 

1.50 

1.50 

32 

200, 

1,000. 
750. 
3,750. 
3,840. 
2,000. 

.50 
2. 

1.50 
.40 
500. 

1,000 
1,000. 
4  750. 
4-800. 
5,000. 

1. 
1. 

1.50 
■40 
500. 

2000. 
500. 
3,750. 
4,800. 
5,000. 

.75 
2. 
275 

.40 
250. 

"1,500. 
1,000. 
6,875. 
4,800. 
2,500. 

50 
2. 

1.75 
.50 
500. 

1,000. 
1,000 
4,375: 
6,000. 
5J000. 

50 
ISO 
1.50 

40 
200. 

(O0O. 
750. 
3,750. 
4,800 
2,000, 

41 
42 

Cart  for  &  set meml  work.  * 
Cleaning  up 

Pound 
LumpSum 

200,000 

.0/5 
1.000. 

3,000. 
1,000. 

02 
IpOO. 

4000. 
1,000. 

03 
1000. 

6,000. 
1.000 

.03 
1.000. 

6,000 
1,000. 

.05 
2000. 

10,000. 
2.000. 

.03 
500. 

6,000. 
500. 

Sub- total  (Items  /to  42  inclusive) 

552,150.00 

563.525.00 

592,770.00 

6I5,430.0C 

629J950C 

677,800.00 

43 

furnishing  performance  bond,  Rate  p 

er*/.000. 

IS. 

8,282.25 

15. 

8,452.88 

IS. 

8,891.55 

15. 

9,231.45 

IS. 

9,446.93 

15. 

10,167-00 

Totals 

0 

560,432.25 

#571,977.88 

W 60  (661.55 

f624,66l4t 

#639,241.93 

#687,96? 

Bid  Bond  Deposit 

*  *    #27,500.00 

¥27,500.00 

* 27,500.00 

*  27,500.00 

#27,500.00 

'927,500.00 

^Precast  pipes  A  mefol  work  are  furnished                      **  Certified  check. 

by  the  Commissi                                                            j  ^  me  foregoing  hi*  a  hue  and  accurate  summary           jf    ^w  Awarde</  A r//  /dj  ,m 

of  alt  bids  on  the  above  Contract  81  received  this  dau  bu                 c   f    f  Execuff</ Apri/  26,  ,M 
the  Metr.  Dist.  hitter  ■Svpp/y  Commission.                                                                                   r 

R.Nelson  Molt,  Secretary 

sigpsw 


C0NITAUCTIN4    QUAIIIM   HILL   R8AD 
IN  THl  TOWN  OP  WARfi,    MASIACHUIiTTI 
f.WA.  MCRIT  NO,  MAIi-IHIF=  MAIi,  iTATl  PfWJieT  NO 

nun 

Item  No's        D«cription 


.O'lOl 


(I) 


i  (8) 

7  (9) 

8  (10) 

9  (II) 

10  (It) 


Hate/way  Earth  Excavation 

iedat  Excavation 

Ordinary  Borrow 

Plain  Cement  Concrete  Masonry,  Class  C 

Rtinfortti  Cement  C*ncrete  Masonry,  Class  6 


Crushtd  Stone 
Bituminous  Materia/ 
10'  Vitrified  City  Pipe 

'V       '  "    '  A 

12  Reinforced  Concrete  Pipe 


ft 


19  500 

16  000 

35  900 

820 

es 


ZI500 

156  600 

900 

60 

2  90O 


JJJIT 


Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 


§.&gT«NBllt§8N 
IM  LAUREtfe 

MAW: 


Prjce.     Amount 


1.15 
.30 

14. 

20. 


30W23850 . 

2800O 

10770 

11480. 

1300. 


Ton 
Gal. 

Un.  Ft. 
Lin.  Ft. 
Lin.  Ft. 


43  OOO 
095\    14877 


.50 

70 
I  Zff 


450. 
42. 

3480. 


~TOVA5S"QF  B1D^>0^ CONTRACT,, 8^  -OPENED     FEB,  16,  1939 


CetFMAfcl  ItfcS: 

MS  StatE  5t 

lessen. 

Mass. 


Price.  I  Amount 


W    .44W34 


2. 

.10 
.40 
.60 
l.iO 


i960. 
7040. 
8975. 
12300 
1300 


43000 

15660. 

360. 

36. 

3480. 


£.     k    «:t0N§fKUt 

1-I8M  COMPANY 

11  BnAbEEN  St. 

RostiKibAbe, 
MaSs. 


PriCE. 


7    30 

1.25 
.30 
15. 
TO. 


f  23850 
20000. 
10  770. 
12,300. 
4  550. 


2. 

M 
.60 
.70 
1.05 


43,  OOO. 

16  443. 

540. 

42 

3045 . 


ZM 


A.^^MASffctd 

8t   5on,  Inc. 
30  Clayton  St 
dorchester, 
Mass. 


Price, 


f    54W4 


.54 
.30 

17.50 

25 


2.10 

.101 
.64 
13 
1.12 


45/50 

16443 

576 

43.80 

3248 


KEllfher 
Corporation 
TuBners  Falls, 
Mass. 


2.75 
.09 
.55 
.65 

1.15 


Amount 


48375 

14094. 

495. 

39. 

3335. 


© 


Arute  Bros.,  Inc 

560    5.  Main  St., 

New  Britain 

Conn. 


Price  I  Amount 


*47700 
9600. 
10770- 
13120 
1300. 


2.20 
.03 
.60 
.70 

1. 10 


47300. 

14094 

540. 

42 

3190. 


© 


Daniel  OConnells 
Sons,    Inc 
Holyoke 
Mass. 


Price    Amount 


W    .38 

1.74 

■33 

14.80 

3440 


2.06 

M 
.61 
.74 
1.19 


WJoTJT 

27840. 

II.  847- 

I2J36. 

2,236 


44  290. 

15973.20 

549 

44.40 

3451 


® 


Carlo   Bianchi 

b\  Company,  Inc 

24  Union  Ave 

Framingham 

Mass. 


Price.    Amount 


/    35  f  27  82  5. 


2.25 
M 
.60 

I. 
US] 


32000. 
12565 
16400 

1625 


48375. 

14877. 

540. 

60. 

3335. 


The  Lane  Construc 

tion  Corporation. 

Meriden, 

Conn. 


Price 


f  a** woo 

9600. 

S385. 

13940. 

3250. 


17. 
SO. 


2.25 
.10 
.50 
.75 

1.20 


AMOUNT 


48375 . 

15660. 

450. 

45 

3480. 


® 


M.  F.  Gaoois, 

Inc., 

S  Beacon  St., 

Boston, 

Mass. 


ICC 


T  1. 

3.50 
.85 
21 
35. 


2.10 
.105 
.65 
.81 

1.25 


Amc 


J  79  5  00 

56000. 

30515 

16040. 

22  75 


5/600 

16443. 

585. 

49.20 

3625. 


II  01) 

II  04) 

13  (15) 

14  07) 

15  (19) 


W 
24'       - 

3tr    ■ 

Stone  Fi/linp 

Catch  Basins,   Type  A 


850 
650 
100 
500 
10 


Lin.  Ft. 
Lin.  Ft. 
Lin.  Ft. 
Cu.  Yd. 
Each 


2 
3. 

4.50 
I. 

65. 


1700. 
1950. 

450. 

500. 

650. 


2 
3 

4.25 
1.50 
60. 


1700. 

1950. 
425- 
750. 
600. 


1.70 
2.55 
3.60 
I. 
60. 


1445 . 
1657.50 

360 . 

500. 

600. 


1.85 
2.85 

3.90 
I. 

75. 


1572.50 

1852.50 

390. 

500. 

750. 


2 

.3. 

4.50 

1.50 

75. 


1700. 
1950. 

450. 

750. 

750. 


1.75] 
3. 
4. 

I.50\ 
60. 


1487.50 
1950 

400 

750. 

600. 


2.00 
3.12 
4.58\ 
2.58 
79.80 


1700. 
2028. 

458. 
1290 

798. 


2.2$ 
3.75 
5.50 
2.50 


19/2.50 
2437-50 

550. 

1250. 
750. 


1.90 
2.80 

S. 

3. 
100 


1615. 
1820. 
500. 
1500. 
IOOO. 


7.21 
3.25 
4.40 
2.50 
75. 


1870. 
2112.50] 

440. 
1250. 

750. 


Riprap 
6* Side  Drain 
tor  -     . 
Gravel  Borrow 
Sand  Borrow 


275 
5000 

300 

27  300 

I  560 


Cu.  Yd. 

Lin.  Ft. 
Lin.  Ft. 
Cu.Yd, 
Cu.Ht, 


2. 
I. 

1.50 
.30 
I. 


550. 
5000. 

450. 
6190. 
1560. 


3. 
I. 

1.50 
.40 
1.50 


825. 
5000. 

450 
10920. 
2340. 


2. 

1.25 
1.50 
.35 
2. 


550. 
6250. 

450. 
9555. 
3120. 


1.75 
1.25 
1.65 
.38 
I 


481.25] 

6250. 

495. 

10374. 

1560. 


825. 
1.25]  6250. 
1.80  540. 
.50  13650 
1.50      2340. 


2.50 
1.50 
2. 

SO\ 
I 


687J0 

7500. 

600. 

13650. 

1560. 


135 
1.26 
1.96 
56 
1.31 


371.25 
6300. 

588 
15288. 
204360 


3.50 
1.25 
I.7S 
.60 
I 


96251 

6250. 

525 

16  380 

1560 


4. 

1.50 
1.75 
.TO 
150 


IIOO. 

7500. 

525. 

19/10. 

2340. 


II  (3?) 

77  (51) 

23  (47) 

74  (4G) 

75  (48) 


ng  Qra\ 
iurfai 


Gravel  Surfacing 

Manholes 

Fine  Grading,  Hoi  lino  and  Finishing 

Runfonwitm  tor  tern.  Concrete  Structures 


orom 
Stone 


7  000 

700 

2 

164500 

5000 


Cu.Yd. 
Cu.Yd 
Each 
Sg.Yd. 
Fbund 


65. 


700. 
490. 
130. 
3290. 
300. 


20 


5.50 

1.75 
2.85 
.85 
I 


I. 

60 


1400. 

700. 

120. 
3290. 

250. 


I. 

55. 


JO 


700. 
700. 
110. 
3290 
200. 


.05 

.50 

7s-  . 
Ml 
.05 


350. 
350. 
150. 
4//25C 
250. 


.10 

1.75 

75. 

.03 

.06 


700. 
875. 
150. 
4935. 
300. 


15/2.50 

8750. 

855 

23  205. 

1560. 


60. 


1050. 

525. 

120. 
4935 

300. 


.31 
0.75 

M 


1540. 

567. 

161.50 

11350.50 

270. 


20,    1400. 

700. 

150 . 

4935- 

300  . 


.05 
2. 
125 
.05 
.06 


350. 
1400. 

250. 
8225. 

300. 


.20 

I.5C 

75. 

.05 

06 


1400. 
1050. 

ISO. 
8225. 

300. 


2b  SO) 

77  CO 

78  M) 

79  (69) 

30  no) 


Dry  Stone  Masonry 

Corrugated  Pipe  Removed 'and 'Re laid 

Cobble  Stone  Gutters 

Highway  Guard 

Trench  Excavation  


50 

SO 

910 

15400 

8000 


Cu.W. 
Lin.ft. 

SL%% 
Cu.  Yd 


6 

I. 

I.  _ 
.90 
.96 


300. 

50. 

910. 

13860. 

7200. 


.96 


500. 

50. 

910. 

13860. 

8000. 


400. 

100. 

910. 

13  860. 

6400. 


.so 


300. 
50. 

910. 
15400. 
4000. 


8 
50 

1.25 
I. 
1.2 A 


400 

25. 
1 137 JO 
15400. 
lOOOO. 


500. 
50. 

9/0. 
IS400. 
8000 


10.75 

.54 

1.53 

.90 

1.31 


537.50 

1392.30 
13860. 
10480 


10. 

I. 

IJO\ 

I. 
1.15] 


500  . 

50. 

1365 . 

15400. 

9  200 


10. 

.50 
2.50 
1.10 

1.2S] 


500. 

25 

2275 

16940. 

lOOOO. 


10. 

I. 
I. 

.92 
1.73 


500 

SO. 

910. 

14/68. 
lOOOO 


31  CTC) 

37  (TO 

33  (77) 

34  (78) 

35  (79) 


Clearing  and  Grubbing 

Loam  Borrow 

Catch  Basins,  Type  B 

36' Reinforced  Concrete  Pipe 

4f 


ll'Bittam'nous  Coakd  Corrugated  Metal  Pipe 
12'  Heavy  Cast  Iron  Wakr  Pipe 
Seeding  and  Grassing 
Highway  Guard  End  Anchors 
Hb/hwau  Guard  Intermediate  Anchors 


34 

14  100 

5 

160 

36 


Acre 
CuYd. 
Each 

Lin.Ft. 
Lin.Ft. 


200. 

.60\ 
SO. 
6.  SO 
8 


6800. 
8460. 

250. 
1040. 

288. 


100. 

.96] 

■*>•_ 
5.50] 
8. 


3400. 

12  690. 

250. 

880. 

288. 


40. 
5. 
7. 


80 


3400. 

II  280. 

200. 

800. 

252. 


75 

.55] 
60. 
5. 
6.40 


2550. 
7755. 

300. 

80,0. 

230.40 


ISO. 
< 

so'. 
6. 

10. 


.90 


5/00. 

12690. 

250. 

960. 

360. 


.90 


80. 
.5 

50 
5 
7. 


2720 

12690. 

250. 

800 

252. 


140. 

1. 1 1 

53.86 

592 

7.(9 


4760. 

15651. 
269. 
947.20 
276.84 


125. 

I. 
70. 

7.50 
10. 


4  250 
14  100. 

350 
1200. 

360. 


100. 

I. 
65 

6. 

9 


3400. 

14100. 

325. 

960. 

324 


TOO. 

-90] 
so.  ., 

525 

7. 


6800 

12690. 

250. 

840. 

252. 


TW 
144. 

4500. 

2340. 

1824. 


36  (80) 

37  (80 

38  (BS) 

39  (84) 

40  (85) 


120 
48 

15 
60 
38 


WrJ. 
Lin.Ft. 
Acre 
Each 
Each 


150 
2.50 
100. 

30. 
30. 


180. 

120. 
1500. 
I80O. 
1140. 


L5A 
Z. 

200. 
37 
35 


180 

96 

3000. 

1920. 

1330. 


1.30 
3. 
260. 
30. 
30. 


156. 

144. 
3900. 
1800. 
1140. 


1.30 

2. 
100 
38. 
3650 


156. 

96 

1500. 

2280. 

1387. 


1.40 
3. 

ISO 
40 
35. 


168. 

144. 
Z250 
2400. 
1330. 


I.50\ 
3. 
200. 
40. 
40. 


180. 

144. 
3000. 
2400. 
1520. 


1.50 

2.10 

91.50 

37.(5 

35.50 


180 

100.80 
1372.50 
2259. 
1349 


1.50] 

3. 

250 

35. 

35. 


180. 

144. 
3750. 
2100. 
1330. 


1-40 
1.60 
200. 

50 
50 


168 

76. 80\ 

3000. 

3000 

1900. 


1.55] 
3. 

300. 
39 

46 


Stone  Paving 
Dummy  Posts 
Macadam  Berms 
Loam  Berms 
Cleaning  Borrow  Pits 


200 

IK 

3500 

1300 

3 


Cu.Yd. 
Each 
Lin.Ft. 
Lin.Ft 
Acre 


3. 

1.50 
.20 
.15 

50. 


€00. 
180. 
700. 
195. 
150. 


25. 


800. 
360. 
875. 
260. 

75. 


3. 

2.50 
.20 
.30 
100. 


600 
300. 
700. 
390. 
300. 


3.50] 

3. 
.05 
.05 
50. 


700. 
360. 

175 
65. 
150. 


4. 

3. 
.25 
.25 
50. 


800 
360. 
375. 
325. 
ISO. 


2.50] 

2 

.75 
.75 
SO. 


500. 
240. 
875 
325. 
150. 


3.76 

2.96 

.12 

.03 

104. 


752. 
3SS.ZC\ 
420 
39 
312 


100. 


800. 
360. 
1750. 
325. 
300. 


i 

3. 
30 
.15 
200 


IOOO. 

360. 
1050. 

195. 

600. 


7. 

6.  _ 
.25 
.25 
50. 


1400. 
720. 
875. 
325 
150. 


46  (90 

47  (93) 

48  (94) 

49  (99) 

50  (100) 


Scarifying  and  Reshaping 
48'  Reinforced  Concrete  Pipe 
Screened  Gravel 
Trench  Ledge  Excavation 
Boulder  Guard  foil 


1350 

60 

100 

1300 

1200 


So.Yd. 
Lin.Ft. 
Cu.Yd. 
CuYd. 
Lin.Ft. 


.10 


.50 


135. 
600. 
200. 
5200. 
600. 


.20 


50 


270. 
600. 
200. 
6500. 
600. 


OS 
8. 

250 
3 

.80 


67.50 

480. 

250. 

3900. 

960. 


.10 
8.20 
2.75 
2.50 

.45 


135. 
492 
275. 
3250 
540. 


.10 
12. 
2.80 
3. 

.70] 


135. 
720 
280. 
3  900 
840 


.05] 
9. 
7. 
3. 

S0\ 


67.50 

540. 

ZOO. 

3900. 

600. 


.075 
9.15 
2.42 
5.34 

.43 


101.25] 
549. 
242 
6942. 
516. 


.20 
11.50 
2. 
4. 

10 


270. 
690. 
200. 
5200. 
840. 


.10 


15 


135. 
900. 
500. 
5200. 
900. 


.20 
9.25 

3. 
8. 

.55] 


270. 
555 
300. 
10400. 
660. 


51  (1011 

52  (TO) 

53  003) 


Comnn  ted  Stone Masonry 
S?  Vitrified  Clay  Pipe  * 
10"  Bituminous  Coated  corrugated  Metal  Pipe 


100 
300 
200 


Cu.Yd. 
Lin.Ft. 
Lin.Ft. 


9. 
35 

1.35 


90O. 
105. 
270. 


13. 
.50 

1.50 


1300. 
ISO. 
300 


10. 


50 


IOOO. 
150. 
ZOO. 


9 
.25 

120 


900. 

75. 

240. 


12. 
.40 
1.25 


1200. 
120. 
250. 


10. 
.40 
1.35 


IOOO. 
IZ0. 
270. 


17.20 
■38 
1.40 


1720. 
114. 
280. 


18. 
.50 
1.30 


I80O. 
150 . 
260  . 


12 
SO 

1.50 


I  ZOO. 
150. 
300. 


14. 
.38 
1.30 


Sub-  Total , (Items  I  to  53  inclusive) 
I  Furnishing  Performance  Bond  -  Rate  Per  $1000. 


216,892. 


217,495. 


218,067. 


2/3,284.95 


231,251.50 


241,37450 


259135.04 


264888.50 


264,903. 80 


2649.04 


1400. 
114. 
260. 


384,945.20 
3849.45 


»M+> 


10. 


2 1 68  SI 


Totals 


9  219,060.92 


2/74.93 


Bid  Bind  Deposit 


*I0250 


'219,669.95 


2180.67 


*  I025O 


9220,247.67 


2 182.85 


+220,467 JO 


2312.52 


2  413.75 


2591  35 


9 2 31 \  5  64. 01 


' 10,250. 


rLert.O»e<kTl0,ZsT. 


7CeHCheckflO,250. 


*241 788.Z5 
ttrt.CheckWOZSO 


'Z6I7Z6.3S 


1 102  50 


IdTT  2648.89 
*UZ5i37.Ts 


WZ67.55Z.84 


"91 0. 250.    tfert.  Chtdt7l0.25o'. 


388,794.65 
?IO.  250. 


I  certify  the  fbregoing  to  be  a  true  and  accurate    summary 
of  all  bids   on  the  above  Contract  Ma. 82    received  this  day  by 
the  Metr.  Distr.  Water  Supply  Commission. 

R.Ht/son  Molt,   Secretary 


ak Contract  awarded   .3-9-39 
Contract  executed   3-9-39 


COMMONWEALTH  OF  MASSACHUSETTS 

METR.  DISTR.  WATER  SUPPLY  COMMISSION 

CONTRACT   83 

fOR  CONSTRUCTING   THE    SPOT  POND  BY-PASS  IN  THE 
TOWN    OF   STONEHAM    AND   THE    CITY  OF  MEDFORD 

MASSACHUSETTS. 
RWA.  DOCKET  NO.  MASS.  I55I-F.   MASS.  STATE  PROJECT  NO.  P-208 


Item 


Clearing  and  Grubbing. 
Stripping. 

Earth  excavation  and  refill. 
Rock  excavation,  blasting  permitted, 
flock excavation,  blasting  noi permitted '. 


Borrow.  \Cu.Yd. 

Soil  Dressing.  Cu.Yd. 

Seeding  and  dressing.  Acre. 

Furnishing  and  laying  Type*  Pip*.  Lin.  Ft. 

Furnis hi n go  laying  misc.  C.i.  pipe  &  special  Pound. 


Reinforced  concrete. 
Miscellaneous  concrete . 
Waterproofing  ■ 
Portland  cement. 
Reinforcing  steel. 


Description 


Miscellaneous  iron  and  steel. 
Miscellaneous  non-ferrous  metals 
faring  forb\settingme1alwork  furn.by  Con 
Crushed  stone  and  screened  gravel, 
fbv/'no. 


ALTERNATES* 


® 


Unit 


Acre 

Cu-Yd 

Cu.Yd 

Cu-Yd. 

Cu.Yd 


Cu.Yd. 
Cu.Yd. 
So.  Yd. 
Barrel, 
round 


® 


Quamtiti     Unit 


2 

1,000 

1 1,000 

4,800 

210 


2000 

2^000 

2.5 

4,374 


160,000  Pound. 


400 

500 

350 

1,350 

55,000 


Acre 
Cu.Yd 
Cu.Yd 
Cu.  Yd 

Cu.Yd. 


Cu.Yd 
Cu.Yd 
Acre 
Ton 


Cu.Yd 
Cu.Yd. 
So.  Yd. 
Barrel. 
Pound. 


Pound 
Pound 
Pound 
Cu.  Yd. 
Cu.  Yd 


© 


Quantity    Unit      Quantity 


I  Acre 

ifiOOlCu.Yd 

\0,o00\Cu,Yd. 

4,500\Cu.Yd. 

tOolCu-Yd. 


3,000  Cu. 


2,000 
25 
58 
160,000 


400 
500 
350 
1,350 
55,000 


W 
Cu,  Yd. 
Acre 
Ton 
Pound 


Cu.  Yd. 
CuYd. 
SfYd 
Barrat 

Pound 


§p00\Pound 
Pound 
\64,000\Pound 
Cu.  Yd. 
Cu.  Yd. 


2 

1,000 

10,800 

4,500 

200 


3,100 

2,000 

25 

569 

60,000 


400 

500 

350 

1,350 

55,000 


*© 

SRoTONmJiSoNs 

140  FRANKLIN  St, 

Stoneham, 

Mass. 

(a) 


PRII 


99.00 

.40 

U2t 

2.00 

6.99 


.33 
.40 

177.00 
IS 


650.00 

8O0.00 

442.50 

99169,940.26 

0^10,400.00 


14.90 

1200 

1.00 

2.57 

.Oii 


Amount 


198.00 
$00.00 
it  315.00 

9,600.00 
J46790 


5,960.00 
6,000.01 

350.00 
346930 

1,925.00 


~® 


M.De.MatteoConst.G|CK. 
55  5TELLA  Rd, 
RoSLINDALE, 

Mass. 


PRICE 


150.00 
30 
1. 10 
2.15 
6.00 


45 

100 
210.00 
I29.5Z 

.073 


/2.50 

9-65 

.75 

2.70 

.034 


Amount 


¥ 
300.00' 

300.00 
11,880.00 
12,375.00 

1200.00 


775.00 
2,000.00 

525.00 
73,696.36 
11,680.00 


5,000.00 
4,825.00 
262SO 
3,6^5.00 
1,897.50 


CANVASS  OF 


© 


Construction  Co 
16-28  Eoen  St, 
Chelsea, 
Mass. 


Price 


150. 00 
1.00 
1.65 
1.65 
1.65 


w 

300.00 

1,000.00 

17,820.00 

7,425.00 

330.00 


15 

.60 

100.00 

126.00 

.10 


ITffi 

6.00 

LOO 

2.75 

.045 


Amount 


775T0O 

42O0.C0 

250.00 

71,694.00 

16,000.00 


4,800.00 
3,000.00 
350.00 
3,71250 
2,475.00 


© 


BIDS  FOR  CONTRACT  a^-QPEN  AUGUST  3.  IQ3Q 


CM?.  Construction  Co 
75  Bradeen  St, 

RoSLINDALE, 

MAjSS 


® 


Price 


100.00 
.30 
1.00 
1.00 
10.00 


.35 
.B0 

250.00 

16.00 

.10 


15.00 

10.00 

2.00 
2.60 
.04 


Amount 


400.00 
300.00 
11,000.00 
4,80000 
2,100.00 


700.00 
1,600.00 

62500 
69,984-00 
16,000.00 


6000.00 
5,00000 
700.00 
3,510.00 
2,200.00 


©J 


Joseph  RMc.Cabe  Inc 
509  E.  First  St., 
South  Boston, 
Mass, 


-® 


Price 


150.0V 

35 

2.65 

3.50 

5.00 


.25 

.75 

150.00 

14.00 

.10 


3.50 
8.00 
.25 
2.50 

M 


Amount 


300.00 

350.00 

29,150.00 

16,800.00 

1,050.00 


500.00 

1,500.00 

37500 

61,236.00 

16,000.00 


3,800.00 
4,000.00 
87.50 
3,375.00 
1,925.00 


^ 


Martinucci  dRosl&Co. 

5ICf.yi.on  St, 

Dorchester, 

Mass. 

(A) 


Price 


200.00 

.50 

.50 

2.50 

10.00 


JO 
.65 

25000 

19.45 

.07 


600.00 

1,300.00 

625.00 

85,074.30 

11,200.00 


11.00 
10.00 

.90 
2.50 

.07 


Amount 


400.00 

500.00 

5,500.00 

12,000.00 

2J0O.00 


6,800.00 
5/100.00 
315.00 
3315M 
3,850.00 


© 


JfTlTZGERALD  CoNSlG  IntcRCOUWTY  Const.&ii 


214 Essex  St., 

Boston, 

Mass. 

© 


Pr 


ice 


100.00 

75 

.85 

3.50 

10.00 


35 

ISA 

350.00 

1 16.00 

.10 


moo 

15.00 
.30 

2.60 
.05 


Amount 


200.00 
750.00 
9,180.00 
15,750.00 
2,000.00 


2,170.00 

3,280.00 

875.00 

66,004.00 

16,000.00 


8,000.00 
7,500.00 
105.00 
3510.00 
2,750.00 


8 


Sylvan  Place, 

Rye, 

New  York 

(A) 


Price 


120.00 

.36 

90 

1.25 

14.00 


.72 

.60 

120.00 

19.10 

.09 


20.40 
8.40 

.36 
3.00 

.06 


Amount 


240.00 
360.00 
9,900.00 
6,000.00 
2,940.00 


1,440.00 

IjlOO.OO 

300.00 

83,543.40 

14,400.00 


8J60.00 
4,200.00 
126.00 
4,050.00 
3300.00 


©y 


Leo.  Butler  Co. 
8416  Georgia  Ave., 
Silver  Spring, 
Maryl 


BYLAW 


Price 


227.50 

.59 

.60 

3.90 

(3.00 


77? 

1.30 
I8I.00 
19.30 

.09 


22.10 
7.80 

.20 
3.19 

.05 


Amount 


r455.00 

590.00 

6,600. Ot 

18,720.00 

2,730.00 

1,560.06 

2,600.00 

45250 

84,418.70 

14,400.00 


ej840.QO 
3,900.00 
70.00 
430650 
2,750.00 


T5" 


Coleman  Bros.  Corp. 

245  State  St., 

Boston, 

Mass. 

A 


® 


Price      Amount 


200.00 

.50 

1.00 

5.00 

20.00 


1.00 

200.00 

19.00 

.0% 

15.00 
9.00 
.50 
2.50 
.OX 


w 400.00 

500.00 

11,000.00 

24,000.00 

4200.00 


2,000.60 

2,000.00 

500.00 

83,106.00 

1 3,600.00 


6,000.0C 
4500D0 

nsoo 

3375.00 
1,925.00 


~® 


National  Engineerim 
^Contracting  Co., 

66  Park  St, 
Dokchister,  Mass. 

<3 


Price 


150.00 

1.00 

l.6i 

2.50 

15.00 


77J 

.75 

200.00 

140.00 

.125 


liH6 

11.00 

1.00 

2B0 
.05 


Amount 


' 300.00 
1,000.00 
17,604.00 
11,250.00 
3,000.00 


i,\70.00 
1500.00 

500.00 
19,660.00 
20,000.00 


4800,0c 
5500.00 

350.00 
3,7flO.O0 
2,750.00 


73- 


A.Baruffaloi  Co. 
52row0ER  House  Bivi 
West  Somerviiie, 

Mass. 


Price 


200.00 

■50 

2-50 

250 

20.00 


1.50 

500.00 

140.00 

.11 


400.00 

500.00 

27,000.00 

11,250.00 

4,000.00 


1500 

10.00 

2.00 

3.00 

.05 


Amount 


JjOOO-O 
3,000.00 
1,250.00 
79,66000 
17,60000 


6000.00 
5,000.00 
700.00 
4050.00 
275000 


Pound 
Pound 
Comn\Pound 
Cu.Yd. 
Cu.Yd. 


18,000 
300 

164,000 
500 

100 


500 
100 


Tfc\500 
300 
164,000 
500 

100 


.06 

.59 

■02 

2.30 

3.33 


1,08000 

/770O 

3280.00 

1,15000 

333.00 


.50 
.012 
LIS 
3.00 


2,160.00 
(5000 

496800 
875.00 
300.00 


1.25 
5.00 


2,160.00 
150.00 
2,050.00 
625.00 
500.00 


.15 
.50 
.03 
2.00 
5.00 


2,70000 

150.00 

4,920.00 

1,000.00 

500.00 


1,800.01 

75.00 

1,640.00 

750.00 

250.00 


.10 
.25 
.02 
/.50 
5.00 


1,800.00 
7500 

3,280M 
750.00 
500.00 


.15 
1.00 
.03 
2.00 
400 


2,10000 

30000 

4,920.00 

1,000.00 

400.00 


.22 

.60 

.018 

2.64 

18.00 


3,960.00 
180.00 
2352.00 
1310.00 
1,800.00 


.13 
.52 

.026 

2.60 
6.50 


2,340.00 

156.00 

4,264.00 

1,300.00 

650.00 


.10 

.50 

.03 

3.00 

5.00 


1,80000 

150.00 

4,920.00 

1,50000 

500.00 


.105 

.75 

.05 

2.00 

5.00 


1,890.00 
225.00 
8,200.00 
1,000.00 
500.00 


.10 
.30 
.04 
2.00 
5.00 


1,800.00 
90.00 
6J6W 
1,000.00 
500.00 


Cobble  gutters . 
Tile  pipe  8* 'in  diameter. 
Permanent  fencing. 
Miscellaneous  lumber. 
Valve  Chambers. 


200.00 

200.00 

3,960.00 

2,000.00 

1,200.00 


^  Contract  Awarded  August  10,  1939. 
Conhact  Executed  August  29, 1939. 


#  Animates: 

A.  Precast  Steeh  Cylinder  Reinforced  Concrete   Pressure  Pipe,  Type  A" 

B.  Steel- Plate  Pipe  Mortar-Linea ',"lyped" 

C.  SteehPlate  Pipe  Spun  Bituminous  £~name/- L/ned','7ype  C" 

No  bid  received  on    Alternate  B. 


I  certify  the  foregoing  to  be  a  true  and  accurate  summary 
of  oil  bids  on  the  above  Contract  83,  received  this  day  by 
the  Metr.  Dist  Water  Supply  Commission. 


R  Nelson  Molt,  Secretary 


COMMONWEALTH    OF    MASSACHUSETTS 
METR.  DISTR.  WATER  SUPPLY    COMMISSION 

CONTRACT    85 

FOR  FURNISHING  AND  DELIVERING   PRECAST  STEEL" CYLINDER 

REINFORCED   CONCRETE  PRESSURE  PIPE  IN  THE  TOWNS  OF  50UTHBOR0UGH, 

FRAMINGHAM,  WAYLAND,  NATICK,  AND  WESTON,  MASSACHUSETTS. 

P.W-A.   DOCKET   NO.  MASS.    1551  -F 

MASS.  STATE    PROJECT    NO   D-208 


DESCRIPTION 


Precast  Concrete  Pipe  t?-6  in  diam. 
ii  ii  ii      n'-£*  H       ii 

»  H  II        ii-  s     "        I' 


//■'€" 


for  100-rt. 

"  100-ft 
»  I/O- ft. 
ii    120-ft 

>•  i30-rt. 


head 


Precast  Concrete  Pipe  lh£   in  diam.  for  140-ft. 

u             a          u  11' Q"  a      a  a    ISO-ft. 

i,          a  11-6"  »     *  "    ISO-ft 

n  ll'-6"  "     "  >i    170-  ft 

a            h          n  l/'S"  i,      a  »    160- ft 


head 


Precast  Concrete  Pipe  11-6  in  dism. 

a  u  ii  //-&    v     a 

U  H  H  IIS       n  a 

ii  ii  ii  II-  6   n     a 


for  190-ft. 
"  200-ft 
«  210-ft. 
»  220ft. 
i>     100-ft. 


head 


Linear  Foot 


Precast  Concrete  Pipe   70  in  diam. 
«  a  »      i-O*  »     i> 


tor 


T-0" 
7-0" 

no" 


120-ft. 
140-ft. 
ISO-ft 
160-fi 

no-ft. 


head 


Linear  Foot 


Precast  Concrete  Pipe    7-0"  in  diam. 

II  II  II  f-Q        >l  II 

*  it  ii       7-C     i       a 

II  II  H  /-Q       II  II 

rml  fjl 

ii  ii  ii        i-0     a       a 


for 


180-fi 
190-ft 
200-ft. 
210-ft. 
220-ft. 


Portland  Cement 
Connections  up  to  8 
Connections  $"  to  t6" 
Connections    ifjo  24" 
Connections    25  to  36 


Connections    37  to  48 
Connections  49"fo  60" 
Manholes 

Anchorage    Connections 
Extra  Joint  Rings 


TOTALS 


Bid    Bond  Deposit 


UNIT 


Lin  tar  Foot 


Linear  Foot 


head  Linear  Foot 


Barrel 
Each 
Each 
Each 
Each 


Each 
Each 
Each 
Each 
Pound 


QUANTITY 


10,  000 

38, 000 

9,000 

6,000 

1,500 


2,000 

2,000 

3,000 

750 

150 


500 

500 

1,000 

1,000 

144 


144 

108 

84 

84 

84 


84 
308 
GOO 
500 

GO 


200,000 

ISO 

10 

5 

3 


2 

2 

70 

1,000 

10,000 


*© 


Lock  Joint  Pipe:   Co. 

P.O.Box  21 

Ampere 

N-J. 


American  Concrete  and 
Steel  Pipe  Co. 
P.O.Box  1428  Arcade  Sta. 
Los  Armeies,  Calif. 


PRICE 

#51.  50 

44.  OS 

45.  SS 
47.20 
48.55 


50.25 
51.90 
53.55 
55.20 
56.75 


58.45 
€0.95 
62.75 
64.35 
21.50 


22.75 
24.00 
24.50 
25.00 
25.75 


26.25 
26.15 
27.50 
28.00 
28.50 


2.45 

32.00 

85.00 

200.00 

450.00 


650.00 

950.00 

110.00 

4.15 

0.11 


AMOUNT 


#5 15,000.00 

1, 673, 900.  - 

409,950- 

283,200.- 

12.825- 


100,500.- 

103,800- 

160, 650.  - 

41,400.- 

42,562.50 


29, 225.  - 
30,415- 
62,750.- 
64,350.- 
3.096.- 


3,276- 
2,592.  - 
2,058.  - 
2,100- 
2,163- 


2,205- 
8,239- 
16,500- 
14,000- 

1.  710.  - 


490,000- 
4,800- 
1,100- 
1, 000.  - 
1,350- 


1, 300.  - 
1,900.- 
7, 700.  - 
4,750- 
1, 100.  - 


164. 126.50 


4 130,000.00 


© 


PRICE     AMOUNT 


#55.31 
45.10 
4713 
49.27 
51.12 


52.91 
54.52 
56.15 
5  7.98 
59.14 


6/J9 
63.66 
66.00 
68.28 
21.05 


22.36 
23.80 
24.47 
25.18 
25.93 


26.58 
27.30 
27.97 
29.05 
30.02 


2.40 

37.00 

9800 

190.00 

475.00 


600.00 

900.00 

100.00 

4.40 

0125 


#553,300.00 

1,7/3,800.  - 

424,170.- 

295,620.  - 

76,680.  - 


105,820. 
109,040. 
168,450. 

43,485. 

44,355: 


30,595.- 
31,830- 
66,000.  - 
68,280.  - 
3,031.10 


3,219.84 
2,570.40 
2,055.48 
2,115.12 
2.178.12 


2,232.71 
8,408.40 
16,782.  - 
14,525  - 
1,801.20 


480,000. 

£,550. 

I, 960. 

950. 

1,425. 


1,200. 
1,800. 
7,000. 
4,400 
1, 250. 


$4295.879.48 


f 230,000.00 


® 


Price  Brothers  Co. 
I9tt  I.  Monument  Ave., 
DasjTori, 
Ohio. 


PRICE       AMOUNT 


#se  .90 

45  .40 
48-55 
50.47 
52.41 


54.50 
56-43 
58.49 
60-50 
62.64 


64.27 
67.70 
69.63 
71-91 
22.20 


23.73 
25.24 
26.17 
26-83 
21.62 


28-18 
28.95 
29.54 
30.55 
31.21 


2.54 
50.00 
150. 00 
300.00 
500.00 


750.00 

1,000.00 

150.00 

4.00 

0.15 


#569, 000.00 

1, 725,  200.  - 

436,  950.  - 

302,820- 

78,615.- 


109,000. 
112,860. 
175,470. 

45,375. 

46,980. 


0 


Raymond  Concrete  Pile  Co. 
140  Cedar  St., 
New  York 
N.Y. 


PRICE      AMOUNT 


#6i.eo 

47.20 
48.85 
50.35 
52.00 


53.50 
55.00 
56.70 
58.00 
59.70 


32,135- 
33,850- 
69,630- 
11,9/0.- 
3,  I96.80\ 


3,417.12 
2,725.92 
2, 198.28 
2,253.72 
2,320.08 


2, 367. 12 
8,916.60 
17,124. 
15,275. 

1,813.20 


508,000.- 
1,500. 
3,000. 
1,500. 
1,500. 


1,500. 
2,000. 
10,500. 
4,000. 

1,500 


#4.413.062.84 
9  230,000.00 


61.35 
6400 
65.15 
61.50 
24.25 


25.40 
26.80 
21-60 
28.25 
28.90 


29.50 
30.25 
31.00 
31-75 
33.00 


550.00 

1/5.00 

1 30.00 

5.00 

0.12 


#676,000.00 

1,793,600- 

439,650- 

3  02,100.- 

78, 000.  - 


107,000. 
110,000. 
170,100. 

43,500. 

44,775. 


30,675 
32,000- 
65,750. 
67,500 
3,492. 


3,657-60 

2,894.40 

1,318.40 

2,373.- 

1,427.60 


2,478.  - 

9,317.- 

18,600- 

15,875- 

1,980- 


2.50  500,000.- 

36.00       5,400.  - 

85.00       1,700.- 

140-00       1,200.- 

390.0O\      1,170- 


I,  /oo.  - 

1,430- - 

9,100.- 

5,000- 

1,200- 


#4,553.363.00 


$230,000.00 


Canvass  of  Bids 
for 

Contract  85 

Opened    December.  19,    1938 


/  certify  the  foregoing  to  be  a  true 
and  accurate    summary  of  all  bids  on 
the  above    Contract  No.  85,  received 
this  cMy  by  the  Metr.  Distr-  Watcr. 
Supply   Commission 

(^t^^sz^rt.-.  _ 

R.  Nelson  Molt,  Secretary 


Contract  awarded  December  28]  1938 
Contract  executed  December  28, 1938 
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